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By the Secretary of the Association. 
Sec aseeey rc a 


On the 18th of April, 1872, an informal conference of a number 
of gentlemen, who for several years had been in some degree co- 
workers in the studies of Preventive Medicine and in duties of public 
sanitary service, was held in the city of New York, with the design 
to secure concerted effort, and establish some adequate plans in the 
cultivation of hygienic knowledge, and procuring more effective 
applications of sanitary principles and laws. The committee which 
was appointed at that conference submitted a plan of organization at 
a subsequent meeting, held on the 12th and 13th of September, 1872. 

At the first conference there were present several representatives of 
the public health service, with other contributors to sanitary improve- 
ment, from five cities and as many States. Harmonious and definite 
views of duty prevailed. At the meeting for considering the report of 
the committee, in September, there were members from three addi- 
tional States and as many cities ; thus the conference for organization 
represented active promoters of sanitary work in New York, Pennsyl- 
vania, the National Capital, Louisiana, Rhode Island, Connecticut, 
Ohio, and Illinois ; while from numerous other States aid and counsel 
from members not in attendance were also received. The plan of or- 
ganization then adopted with entire unanimity was slightly modified in 
some minor particulars at the Annual Meeting held in November, 1373, 
in New York. The Constitution, as printed in this volume, shows 
what the Association is, and what it proposes to do. The reasons for 
making it a strictly voluntary organization whose autonomy shall not be 
ever fluctuating or be annually changed and even lost by any system 
of merely nominal or delegate membership, will be obvious to all co- 
workers in the fields of scientific inquiry and organized permanent 
plans of unofficial and yet public codperation. The membership of the 
Association, as provided by its Constitution, in Article III., is secured 
upon the basis of personal devotion to sanitary studies and their prac- 
tical applications. The greatly increased interest in sanitary knowl- 
edge and its manifold applications, with an enlarged spirit of scien- 
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tific inquiry which has begun to apply itself to the economical and 
social interests of mankind, already insure a numerous membership 
and the harmonious working of the Association. Independence of 
official and governmental relationships the better secures for this 
body and its beneficent objects the membership and counsel of the 
chief promoters of sanitary works and of the ablest contributors to 
practical knowledge in the leading boards of health. 

With such membership and means to pursue comprehensive and 
definite lines of sanitary inquiry, this body has now nearly completed 
its second year without attempting to enlist for its work and purpose 
any other support than has spontaneously resulted from this harmoni- 
ous alliance of earnest men in a voluntary system of organized in- 
quiry and conference. The first meetings of the Association have 
resulted in the cheerful contribution of reports, and papers upon im- 
portant sanitary questions, rather than in voluble debates ; the rich 
fruit of careful observation and study, comprehensive surveys relating 
to epidemics and other diseases, and logically studied truths which 
are required for the basis and structure of true sanitary science and 
for the most effective methods and proceedings in public health ad- 
ministration. This manifestation of cheerful willingness to observe, 
to study, to glean facts in vast fields, and to report and compare all 
such results, is characteristic of the true physician and the assiduous 
student of the kinds of useful knowledge by which all the higher 
interests of society are promoted. These voluntary and painstaking 
inquiries by a great number of scientific gentlemen in the midst of 
arduous professional labors, the latest and best fruits in the fields of 
Science reviewed in discourses like those pronounced at the meeting 
in New York by Dr. F. A. P. Barnard, and Hon. A. D, White, the 
respective Presidents of two universities, and the elaborate and 
suggestive discourse of General Walker, the Superintendent of 
the Ninth Census, upon some of the relations of nationality to the 
death-rates, and the reports upon united personal and official inquiries 
respecting the chief epidemics of the year 1873, are the first offerings 
to the Association. 

In this volume of selected contributions to sanitary knowledge, will 
be found a fund of useful and trustworthy facts and conclusions which 
possess permanent value. It is the chief object of this publication to 
exemplify and emphasize the practical uses of methodically and vol- 
untarily garnered elements of sanitary truths and common knowledge 
which most concern mankind. In this timely and unselfish work the 
best of physicians and the most earnest and philosophical of public 
teachers, leaders of thought and useful public action, cultivators of 
special branches of physical knowledge and of the arts that affect the 
social and sanitary state, have heartily united. No limitations of the 
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guilds of special vocations, no fear of professional apathy in any one 
of the skilled professions, no timidity to espouse the cause of the 
helpless, the ignorant, and the poor, classes whom pestilences destroy 
whenever they arise, whose unhealthful homes are hunted out by 
every epidemic, and who need the safeguards of hygiene, — the com- 
mon blessings of fresh air, wholesome food, and pure water, — no in- 
difference of local governments, and no fatalism of the common people 
or their teachers, will deter such advocates of sanitary improvement 
from pressing forward the work they have undertaken. 

The golden maxim of Franklin that “Public Health is Public 
Wealth,’ is obviously true in all communities, but the same maxim 
now finds a higher significance in the ascertained relationship of sound 
and vigorous health to the social and moral interests of individuals, 
families, and nations. 

The chief problems of civilization and humanity now demand their 
solution upon a basis of most exact and comprehensive knowledge of 
facts reduced to the deductions and formulas of science, and it is not 
arrogating unreasonable functions for the principles and the public 
applications of sanitary science, to say that the physiological health of 
the people so far underlies soundness and sufficiency of mental cul- 
ture that hygiene will have to be recognized as a fundamental element 
of success in common education and in the higher culture, as well as 
in the practical solution of the great social and moral problems of our 
times. Not only is the old doctrine of the “Jens sana in corpore 
sano,” an axiomatic truth, but it is equally true that the circumstances, 
habits, daily duties and observances that secure personal and public 
health, are in themselves powerful means of mental and moral train- 
ing, and of mental and moral health, which may not be disregarded 
without infinite harm to individuals, to families, and to society at large. 

Whether, therefore, the humane physician, the moralist, the educa- 
tor, or the public economist and statesman estimate the practical 
bearing and value of hygiene and the applications of sanitary science, 
the motto of the astute Mr. Disraeli, “ Sauztas sanitatum, omnia 
sanitas,’ finds a world-wide and cogent application. Even in the 
most advanced view of the relations of hygiene to education and 
_ social culture, the moral and religious consequences of a faithful 
performance of sanitary duties conspicuously appear, for, in the well 
chosen words of President White, whose discourse is published in 
this volume, “ The only wholesome fear is not that fear based on 
mystic dread of tyranny, but fear to violate those great laws by which 
the Divine Power which maintains and regulates this universe, gov- 
erns all. That is the fear which lies at the beginning of wisdom, and 
among those studies calculated to impress upon us the existence of 
laws, the violation of which is followed by penalties strictly im- 
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posed, stand foremost those to which this Association is now so 
worthily devoting its attention — studies which help to make this 
earth more beautiful, and mankind more reverent and noble.” 

In this volume of Sanitary Papers the records of two deadly epi- 
demics, — the fatal strides of cholera in the great valley west of the 
Alleghanies, and the invasion of Shreveport and Memphis by yellow 
fever when those cities were utterly defenseless, unguarded, and un- 
policed, — the description and exemplification of successful methods 
of preventing the progress of pestilences by stamping them out, the 
mapping out of the course of epidemics, and the demonstrated prog- 
ress of science which is destined to grapple successfully with the com- 
bined factors of epidemic and other preventable diseases, show how 
great are the tasks and the triumphs which Preventive Medicine has 
proposed. Though these separate contributions to the Association’s 
fund of information are spontaneous offerings, the opinion of all who 
read these Papers must be that the time is near when neither the State 
nor National authority and support will be justifiably withheld from 
local and general inquiries and from the devising and maintenance 
of measures for the general defenses of life and health, which locali- 
ties, classes, and particular occasions demand. In this view State 
Medicine is not a chimera, and State interference would not be incon- 
sistent with the most liberal and just government of a free people. 
But the progress of knowledge and the development of sanitary sci- 
ence have not waited for the aid and direction which the State might 
give. The sacredness of human life, the value of health, the claims of 
humanity, and the requirements of the beneficent laws of nature have 
incited a great number of educated and public-spirited men in the 
different walks of life to give attention to sanitary knowledge and to 
aid in applying it. In this way physicians and medical officers in 
numerous cities and large towns have received the cordial codperation 
of members of every skilled profession. 

Sanitary officers and boards of health have to perform their duties 
under laws which, in most of the States, are not worthy of an en- 
lightened people. A sanitary system worthy the present state of the 
physical sciences and of hygiene hardly has existence in any of the 
States. But in eight States a central Board of Health has begun its 
work of inquiry and the framing of a project of public health laws, 
a parliamentary commission in the Dominion of Canada is at present 
devising a sanitary code, and in nearly half of the States of our Union 
efforts to secure good laws and a sanitary system have commenced. 
Certainly it is not in vain that the American Public Health Associa- 
tion pursues its voluntary inquiries and now presents these contribu- 
tions to a great cause in which philanthropists and statesmen are 
enlisted as co-workers with medical and sanitary authorities. 
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ON THE LIMITATIONS AND MODIFYING CONDITIONS OF 
HUMAN LONGEVITY, THE BASIS OF SANITARY WORK. 


AN ADDRESS DELIVERED AT THE OPENING OF THE FIRST SESSION OF THE AMERICAN 
PUBLIC HEALTH ASSOCIATION, CINCINNATI, OHIO, MAY I, 1873. 
By STEPHEN SMITH, M. D., 
President of the Association, of New York, 


GENTLEMEN :— We inaugurate to-day the American Public Health Asso- 
Ciation, the objects of which are “the advancement of sanitary science, and 
the promotion of organizations and measures for the practical application of 
public hygiene.” The field of labor upon which we enter is most inviting 
to the student of social science and to the philanthropist, for it embraces 
the highest interests of man and of human society. In its broadest accep- 
tation, sanitary science aims to secure to each individual the most perfect 
type of the species, immunity from disease, and death from old age, or the 
natural decay of the structures and. functions of the body. The most 
superficial view of our race discovers the value of a science having such 
aims, and the momentous task which it proposes to accomplish. On every 
hand we witness the most prodigal waste of human life. Inheriting as a 
birthright health and longevity, we find that man lives but a moiety of his 
days. Of the children born, what vast percentages never see the anni- 
versary of their birth! What other large percentage dies under five years ! 
How few, comparatively, reach the age of ten! At twenty the generation 
has dwindled to an insignificant minority, and at thirty-three to forty-five it 
disappears altogether. And even during his short and uncertain life, what 
physical evils cling like an inheritance to man’s body, soul, and estate. His 
form is distorted with every conceivable deformity, and disease in protean 
shape preys upon every structure. His mind is often dwarfed to that of the 
meanest animal, and his moral perceptions may be so dulled and perverted 
that he has no knowledge of right and wrong. He voluntarily destroys 
every vestige of manhood by yielding to the most degrading passions, and 
_ by poisonous compounds of his own invention reduces himself to the condi- 
tion of a helpless or an infuriated brute. He wrests from his fellow by 
fraud and chicanery the just allotments of property, and in turn has his 
own estate torn rudely from his grasp by the rapacity of a neighbor. 

I 


2 _ LIMITATIONS AND MODIFYING CONDITIONS 


As we contemplate human society in its various stages of development, 
from that of the savage to the most civilized, from the most ancient to the 
present time, sickness and death, insanity and imbecility, injustice and vio- 
lence, everywhere appear as if these were the normal conditions of man- 
kind. And even if we penetrate beneath the surface, and study the origin 
and progress of epidemics and endemics, of the slight causes which produce 
mental and moral aberrations, and of the universal greed for wealth, we 
can readily admit the conclusion at which the world has long since arrived, 
namely, that these physical evils are visitations inflicted as part of the curse 
of man’s first disobedience. In various religious and social phrases we are 
accustomed to express the historical conviction of the race as to the inher- 
ent nature of man’s infirmities and prematurity. But the science which we 
cultivate, and which this Association is organized to promote, discarding the 
traditions’of the past and the teachings of false philosophies, interprets the 
laws that have been set for the guidance and control of man’s earthly exist- 
ence by the exact demonstrations of a true physiology. ‘This science of life 
reveals to us the stupendous fact that man is born to health and longevity, 
that disease is abnormal, and death, except from old age, is accidental, and 
that both are preventable by human agencies. 

In order to fully comprehend the mission of sanitary science, and its 
capability of benefiting our race, we should, at the outset of our organized 
efforts, thoroughly understand man’s inherent capacity for health and long 
life, and the conditions which modify or vitiate them. For, if we labor as 
did our elder brethren in the belief that disease and death are visitations 
of God for violations of the moral code, our efforts will be vain, diseases will 
not be prevented, and death will continue to press its claims to two thirds 
of man’s rightful and inherited existence. 


In all that pertains to his physical organization, man is a member of the 
great family of vertebrates. Comparative anatomy and comparative physi- 
ology teach the same lesson in regard to his ultimate relations with the 
animal kingdom. He has the same mode of development, growth, and 
decay, and in his corporate whole are found the same tissues and organs, 
governed by the same laws regulating structural waste and repair. Com- 
parative pathology also confirms this view. We are not, therefore, limited 
in our observations and investigations of the laws regulating animal life to 
the human subject. 

Life manifests itself under so great a variety of conditions and circum- 
stances that we must first define what we are to understand by the term. 
It is equally present in the seed-corn from an ancient catacomb, and in 
the most complex living organism. In the first case it is passive or latent, 
and in the second active or efficient. ‘There are organisms,” says Prof. 
Owen, “which we can devitalize and revitalize —devive and revive — 
many times.” He adds: “As the dried animalcule manifests no phenom- 
enon suggesting any idea contributing to form the complex one of ‘life,’ 
in my mind, I.regard it to be as completely lifeless as is the drowned 
man whose breath and heat have gone, and whose blood has ceased to 
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circulate.” And still, again, we have in the lower orders of animals the 
young budding out from the parent, and this repetition going on for cent- 
uries without the actual assumption of independent existence. So inti- 
mately are the lives of the parent and offspring united that it becomes 
quite impossible to fix the limits of either. ‘“ Individualities,” says Spencer, 
“merge and are not distributed in such cases as fusion and fission, which 
renders the estimation of their longevity a matter of great indefiniteness, 
and we shall find it most agreeable to all the facts in issue to consider as 
individuals all those wholly or partially independent organized masses 
which arise by multicential and multiaxial development that is either con- 
tinuous or discontinuous.” From these and other instances that might 
be given, it is apparent that in the sense in which we are to study the 
phenomena of life a restricted definition is required. It is not latent life, 
nor that state of hibernation in which many plants and animals may be 
preserved for long periods, and until brought into conditions favorable for 
a renewal of all their functions. Nor is it the life of organisms in which 
the life of the parent and offspring are inseparable. It is, on the contrary, 
efficient life, or the life of the individual having complicated parts, cast off 
from the parent stock and left to struggle for its own existence. “ By life,” 
says Coleridge, “I everywhere mean the true idea of life, or that most 
general form under which life manifests itself to us, which includes all other 
forms. This I have stated to be the tendency to individuation; and the 
degrees or intensities of life to consist in the progressive realizations of 
this tendency.” ‘This definition limits the field of observation of the phe- 
nomena of life. We may exclude all organisms which cannot be individual- 
ized ; whose structure is so homogeneous and whose organs are so few or 
so simple that they are practically without organs. 

Every living organism is endowed with life-force or life-matter, and, 
whether spoken of as force or matter, is of no consequence ; for, as has 
been well explained by an able writer, force implies matter in a particular 
condition. Older writers spake of vires in posse and vires in actu. Modern 
writers speak of vital force, protoplasm, bioplasm, germinal matter. This 
fact is conceded by all, that each animal has a given limited supply, which 
is, in truth, “its stock in trade.” During the period of growth this 
stock, though drawn upon largely, is renewed or increased to a limited 
extent. Buta period is finally reached when this germinal matter ceases to 
be renewed, and is capable only of maintaining the organism ; here growth 
ceases. From this time forward the vital powers are expended in the main- 
tenance of tissues now fully formed, and it follows that in proportion as this 
force is husbanded will life be prolonged, and vice versa. The question of 
the length of life must, therefore, be determined by the question of the 
expenditure of the matter of life. 

But physiology gives us a still deeper insight into the complex animal 
organism. It teaches that the whole is but a collection of cells, or, as has 
been well said, a “commonwealth of units.” Each of these entities has 
its own specific life to live and death to die. This tissue element has its 
own quota of vital force. The cell, or entity, performs its allotted function, 
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passes through the several stages of life, exhausts its own life force, dies of 
old age, and is borne out of the organism as dead and effete matter. If we 
could study the activities of the animal system with microscopical vision we 
should witness in every tissue the constant development of these units, — 
their growth to adult age, their period of maturity, their decay and final 
death. The food we eat furnishes the elements necessary to the develop- 
ment, growth, and maintenance of these units, and the excretory organs 
supply the apparatus for the removal of dead tissues. And though vast mul- 
titudes of these entities hourly die and are cast out of the system, yet the 
commonwealth still lives. 

We may next inquire what is longevity? Longevity is defined to be, “the 
length of time during which life is exhibited in an individual.” Obser- 
vation teaches that this period varies greatly, not only among animals of 
different species, but also among animals of the same species. Each indi- 
vidual has, therefore, its own special “lease of life,” and hence we have 
“individual longevity.” Again, each species has its average length of life, 
being the average age at which all the individuals live, computed for a 
number of years. This is specific longevity. In addition to these divisions, 
some individuals of each group attain to a greater age than the average, — 
to a remarkable age for the members of this family, — demonstrating the 
power of the group to reach extreme age. This is called absolute potential 
longevity. 

We have the basis of our estimate of health and longevity, disease and 
prematurity, in the preceding physiological truths. Health consists in the 
preservation of the orderly and undisturbed succession of the ultimate ele- 
ments of tissues through the several stages of their existence, and longevity 
of the economical distribution and use of the vital forces with which the 
individual cell elements of the particular animal is endowed. Disease is 
the disturbance of either the normal development, growth, and maintenance 
of these ultimate elements of tissues, and premature death is the exhaustion 
of the vital forces by other than the physiological processes of the body. It 
is evident, therefore, that the question of longevity is to be determined by 
estimating correctly vital endowment and vital expenditure. 

There are several methods of estimating vital endowment, but one will 
suffice as a test of man’s inherent capacity for long life. It is a recog- 
nized fact that organisms having but few and simple parts are feebly en- 
dowed with vital force, and are correspondingly short-lived. And a more 
critical examination shows that we have in the simplicity and complexity of 
the organism a law by which we may determine comparative longevity.. The 
more simple the organs, the shorter in general is the life, and for the reason 
that but little force is required in their development and maintenance. Such 
animals are, therefore, endowed with but little native power. In proportion 
to the complexity of the organs is the endowment of the animal with force, 
and in proportion to the force is the inherent power of maintaining life. 

But complexity of organism proves increased or higher evolution, and 
greater individuality. That is, the more numerous and complex are the 
organs of any given animal, the more is it unlike any inferior animal. It 
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not only reaches a higher stage of evolution, but becomes distinctly indi- 
vidualized. Hence it follows that high evolution and individuation show 
an inherent capacity for longevity, or the continuance of life. 

If, now, we apply this test to man, we find his capacity for longevity 
exceeds all other vertebrates. He has the largest number and the most 
complex arrangement of organs. In him the tendency to individuation is 
strongest, and the degree of evolution is the highest. 

But vital expenditure is a most important element in determining the 
length of life of the animal. Whatever may be the vital endowment, the 
vital expenditure may be so great as to render life necessarily brief. For 
example, the function of reproduction exerts a marked influence upon the 
capacity for life. In many animals the expenditure of vital power in repro- 
duction is so great that life soon after becomes extinct. 

The best single illustration of man’s capacity, in comparison with all 
other animals, to diminish vital expenditure and husband his stock in 
trade is seen in his ability to supply himself with food. Uncertainty of 
food, requiring abstinence, or great exertion to obtain it, tends to loss of 
power, or too great expenditure in securing it. Large families of animals 
have been extinguished by famine, and the struggle for food among others 
has resulted in immense sacrifices of life. Average longevity among all 
animals is low on this account. 

Man, on the contrary, being omniverous, can secure his food from many 
sources. He can sustain vigorous health on the products of the soil, or 
the river, or the forest. Nor need he expend his strength unavailingly in 
search of food, for by his ingenuity he can devise means of securing it with 
but slight effort. But above all other considerations, immense brain devel- 
opment is an endowment greatly increasing his capacity for longevity. By 
suitable protection and cultivation we may greatly extend the life of any 
plant or animal, for by such care we may supply more largely and con- 
tinuously the conditions favorable to life, and diminish the wear and tear 
incident to the struggle for food. In a similar manner man may and does 
husband his native resources, and reduce to a minimum the expenditure 
of his forces. These facts are illustrated in every page of history, and by 
every day’s observation. Consider how he lays the whole earth under con- 
tribution for his food supply ; the infinite variety of implements by which he 
secures his food without the expenditure of effort; and the vast ingenuity 

shown in the methods by which this food is reduced to forms requiring 
* little effort in digestion and assimilation. Consider also by what skillful 
appliances he continues to repair the wastes and inroads of decay or acci- 
dent upon his bodily organs and their functions. If his teeth fall out, or 
are knocked out, he repairs the breach with others quite as useful and per- 
haps more ornamental ; if his leg or arm is lost, another appears instantly 
in its stead. On all hands he wards off decay and death, and large sections 
of the human family are devoted to constructing devices to reduce to a 
minimum the vital expenditure ‘and ill effects of disease and accident. 

And there is a still higher and more ennobling view which we may take 
of man’s capacity for diminishing vital expenditure. It is his disposition 
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to combine with his fellows, and by codperation, or by a community of 
effort, increase the power of each to diminish wear and tear. In such 
communities the greatest good of the greatest number is sought, and the 
struggle for life becomes very slight. The young and old, and the crip- 
pled —all, indeed, who would have met with premature death in animal 
society, are now cared for, and the average of life is greatly extended. 

And it is a well-established fact that the average of human life is gradu- 
ally lengthened in civilized communities ; that in many European capitals 
it has extended from thirty-three to forty-five years within a period of two 
hundred years. Macaulay states that in the year 1665, which was not 
more unhealthy than other years, one twenty-third of the people of London 
died, but when he wrote the mortality was reduced to one fortieth annually. 
Here was a reduction of nearly fifty per cent. in the annual mortality of a 
single city, within a period of two hundred years. And yet the city of Lon- 
don has immeasurably increased during that time. 

The medical profession has been accustomed to point to this increased 
longevity as proof of its own more successful methods of treating disease. 
But there are abundant evidences that this increased expectation of life 
has other and more significant explanations — that it is rather due to man’s 
advance in a higher civilization which enables him to live with less expendi- 
ture of vital force, and which leads him to seek his own highest welfare in 
the common effort to promote the welfare of all. 

If, now, we turn from this inquiry as to man’s inherent capacity for lon- 
gevity to inquire as to its limitations, we find that physiology teaches that 
in every tissue, and in every organ, and in the corporate whole, there is 
inherent death. 

As the physiological units of which the body is composed, each in its 
own sphere exhausts the force with which it was endowed, and dies, 
though in contact with, and in the midst of, healthy, living activities, so 
the body as a whole finally exhausts its inherent and hereditary force, 
and falls into inevitable decay and final dissolution. The evidences of this 
diminution of vitality or matter of life, appears differently in different indi- 
viduals long anterior to its complete exhaustion. Paget, in his “ Surgical 
Pathology,” thus describes the period of physical decline: “Some people, 
as they grow old, seem only to wither and dry up ; sharp-featured, shriveled, 
and spinous old folks, yet withal wiry and tough, clinging to life, and letting 
death have them, as it were, by small instalments slowly paid. Such are 
the ‘lean and slippered pantaloons,’ and their ‘shrunk shanks’ declare the 
pervading atrophy. Others, women more often than men, as old and ill- 
nourished as these, yet make a far different appearance. With these the 
first sign of old age is that they grow fat; and this abides with them till, it 
may be in a last illness, sharper than old age, they are robbed even of their 
fat. These, too, when old age sets in, become pursy, short-winded, pot-bel- 
lied, pale and flabby ; their skin hangs not in wrinkles but in rolls ; and 
a6 rates, instead of rising ‘toward childish treble,’ becomes gruff and 

usky. 


The question, what is the normal longevity of man — that is, what is 
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the natural or average normal life of man when he lives out the full meas- 
ure of his days—is a very important one. If we can determine this 
point we shall fix a standard by which to estimate the effects of the influ- 
ences which surround him in any given condition. Observation and tra- 
dition have been principally relied on to answer this question. But such 
evidence is unreliable, and is entitled to but limited credence. It is 
infinitely more important to seek in the fixed and unvarying facts of 
anatomy and physiology the natural and hence invariable law governing 
the existence of each individual species. These sciences give several 
methods of determining the longevity of animals. Buffon was of the 
opinion that the period of growth comprised about one sixth of the ani- 
mal’s existence. Growth being completed in man at 16, would prove that 
his normal length of life was 90 to 100. The period of the complete ossifi- 
cation of the long bones, or the union of the epiphyses with the diaphyses, 
was adopted by Flourens as the measure of one fifth of the animal’s 
existence. This event in man transpires at about 20, which would fix his 
normal life at roo years. Again, the teeth afford strong evidence of the 
animal’s natural term of life, the perfected teeth marking one fourth to one 
fifth of its existence. These are completed in man at 20 to 25. In the 
short-lived the crowns are low and the permanent teeth appear early, but in 
the long-lived the crowns are large and high, and the permanent teeth 
appear late. In the horse the crowns of the molars are long, and in the ox 
they are short, and their respective lives correspond. In man two sets 
appear, with long crowns, and the last set are not completed until about 
20. This would give too years as man’s normal life. Flourens has taken 
also the procreative period, and concludes that in man maturity occurs at 
30, and that this marks one third of life. The result of these various ana- 
tomical and physiological methods of determining human longevity, all 
agree in giving go to roo years as the normal period. And this estimate is 
confirmed by observation and tradition. 

We are justified, therefore, in fixing the normal period of man’s earthly 
existence at about too years. This is the limitation of life fixed by the 
laws governing his development, growth, maintenance, and decay. ‘This 
is the length of life to which every man has an inherent right. Every 
death at an age short of that period is due to unnatural or abnormal con- 
ditions. For, whatever peculiarities man may inherit from his ancestors 
which curtail this period, his normal development is still according to the 
type which gives him 100 years of life. This, therefore, is the standard of 
average normal longevity which we must set as the lease of life inherited 
by man. 

But if normal longevity is thus established, what does science teach as to 
absolute potential longevity? That is, to what period may exceptional lives 
extend. May not individuals be endowed with matter of life so largely, and 
have so slight expenditure, that life may be extended far beyond the limits 
now fixed? In other words, is roo years the extreme limit of human life, 
or can we accept the traditional belief that life may, under favoring condi- 
tions, be extended to variable periods much beyond 100 years? 
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If there was any period of human history when all the conditions favored 
extreme longevity it was that post-diluvian era — the patriarchal age. Man 
then seems to have lived more nearly according to the dictates of instinct ; 
in other words, he led a natural life. He roamed about under a genial sky 
tending his flocks. His exercise was moderate ; his nervous system was 
never overtaxed ; his food was simple ; his house a tent; his home the 
uplands of Judea. His mode of life secured moderate activity to the mus- 
cular and circulatory system, repose to the nervous system, simple and 
nourishing food, healthy digestion, and exemption from the local causes of 
disease. The historian tells us of no other cause of death during that 
period than accidents and old age. And what charming pictures of pasto- 
ral life and serene old age are given us in the histories of the patriarchs ; 
what vigor of body at great age, and what repose and serenity of mind. ~ 
At the age of 75 Abraham migrated with his family and flocks ; at too 
Isaac was born, Sarah being 90; at upwards of 120 he bore with heroic 
firmness the trial of his faith. Isaac led a peaceful uneventful shepherd’s 
life, and reached the age of one hundred and fourscore years. Jacob’s life 
was more or less disturbed by anxiety, even to its close, but it was extended 
to 147 years. 

Professor Owen regards these evidences of great longevity as entirely 
unreliable. Such great age in the human subject, he remarks, is only a 
theological possibility, unless man in that age was structurally as regards 
size, height, and tissue very different from the present. But such human 
bones as have been discovered, dating nearly to this period, are analagous 
to those of the present. If man lived to the reputed age of some ante- 
diluvians, gestation would occupy eight years and maturity would be 
attained at 180 years. However these extraordinary traditions are to be 
explained, the proof that man’s present lease of life is 100 years, and that 
in the most extreme cases it does not exceed 110, or at the utmost 115 
years, seems incontestable. Anatomy and physiology give us a basis of 
estimation which all our collected facts and observations are tending more 
and more strongly to confirm. We must abandon old Parr, and the host 
of modern physical and moral monstrosities, and reckon them among 
examples of human credulity. Without pausing to consider further the 
arguments now brought forward to establish the normal and potential lon- 
gevity of the human race, we may state it as a truth, accepted by scientific 
men, that man has a normal life of go to 100 years, and that by reason 
of strength he may reach 110. 

Viewed, then, from the stand-point of comparative anatomy and _physi- 
ology, man is the acknowledged head of organic nature. By whatever 
means he may have attained this elevation — whether by creation or evo- 
lution — his rightful superiority is attested by conditions inherent in his 
constitution. His tendency to individuation so far exceeds that of his 
inferiors as to separate him physically widely from the highest animal 
development. And if to his physical, we add his intellectual superiority, 
how sublime, how transcendant appears the earthly destiny of man! By 
his excess of brain power alone he not only subdues all forms of animal 
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life, but makes them contribute as he wills to his welfare, and in ten thou- 
sand ways minister to his comfort and happiness. When we thus for a mo- 
ment contemplate man’s enormous capacity to subsidize all available matter 
to his own use, how the finite encroaches upon the infinite, how rational is 
the belief, that man was made but little lower than the angels of heaven ! 

Let us now turn from this study of man’s inherent capacity for longevity, 
and examine the obverse of this picture. What is man’s actual longevity 
in the United States, where he controls all the elements which conspire 
to lengthen life? We note in the first place the total mortality of the 
entire population in 1870 was 492,263. Of these, 110,445 died under one 
year of age. That is, somewhat less than one fourth of all who died had 
not seen their first birthday. 203,213 died under five years, being a little 
less than one half of the total mortality. In the light of the preceding 
discussion, how humiliating is the revelation that, taking this country as a 
whole, nearly half its mortality falls upon children under five years of age! 
It will surprise no one to learn that if over 41 per cent. of the deaths in 
this country are children under 5 years of age, not far from 60 per cent. of 
the deaths are of persons under 25 years of age. 60 in every roo persons 
dying in this country have scarcely attained to maturity — have lived but 
about one fourth of their allotted time. From the age of 25 and upward 
the numbers rapidly diminish at every quinquennial count. Of the half 
million deaths, about 16,000 reached 45-50, 13,000 reached 55-60, 14,000 
reached 65-70, 11,000 reached 75-80, 4,500 reached 85-g0, 1,300 reached 
95 and upwards. Of the total number, 17,429 reached 80 years and up- 
wards, or 3.5 in every 100 ; and 1,300 passed 95, or about 3 in 1,000. 

If this were the first time our attention were called to the immense dis- 
crepancy between the normal and actual life-time of man, we should inquire, 
How is it, that in a race of beings having such power over its own destiny, 
and striving by every means to obtain long life, but three in every one thou- 
sand dying reach their preordained longevity! How is it, indeed, that 
nearly half of those dying have not passed their fifth birthday — have not, 
in fact, lived as long as most of the short-lived animals which we contempt- 
uously crush under our feet? Difficult as the problem would seem to be, 
the most ignorant person in any community in this country can give the 
key to its solution. Within the limits of his own observation he sees innu- 
merable causes and conditions abridging life ; within his own household he 
sees death remorsely claim its victims, and he takes accurate note of the 
cause. Nay, in his own body he witnesses the manifold causes of sickness 
and death waging a perpetual warfare with his vital forces. 

But if we would see at a glance the formidable array of agencies fatal to 
man’s health and longevity, we should turn to the page of the census 
returns where is recorded the diseases which caused this immense mortal- 
ity. Here is a partial list: Of general diseases there were 32 ; of nervous 
diseases, 13 ; of the circulatory organs, 6; of the respiratory organs, 8; of 
the digestive system, 25; of the genito-urinary organs, 12; of the limbs, 4 ; 
of the skin, 3 ; of injuries, 24. And this list comprises only those general 
expressions applied to diseases which in multiplied and complicated forms 
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assail man on every hand. Each disease can assume various phases, and is 
indeed susceptible of assuming innumerable forms and methods of attack. 
Contemplating this vast army of diseases fatal to man, we are no longer sur- 
prised at the uncertainty of his life. Indeed, we may rather be surprised 
that man’s average longevity is as great as it is. Every point in his system 
seems to be vulnerable ; every tissue and every organ are liable to destruc- 
tion by a multitude of maladies ; the earth and air teem with the germs of 
disease ; the food he eats and the water he drinks may conceal the poison 
which destroys his life; legions of fatal influences encompass his pathway 
and lie in wait for him at every step of his earthly pilgrimage. A more dark 
and gloomy picture could scarcely be drawn than that which the human 
race presents on the charts which illustrate its mortality. Born to great 
longevity, with immense intellectual superiority, man appears inferior to the 
meanest and lowest creature in his capacity to care for himself. 

The question which occurs to every mind is, must these things need be? 
Is this enormous waste of human life necessary? The answer of the ages 
past has been affirmative. Disease has been regarded by civilized and 
savage nations as the expression of the Almighty’s disapprobation of man’s 
moral conduct ; and civilized and savage peoples alike have sought to pro- 
pitiate the offended Deity by religious rites and ceremonies. No rational 
efforts were put forth to detect the cause, much less to remove it. 

It is scarcely more than a decade of years since the people of England 
proposed to meet a wide invasion of cholera by fasts and prayers. But 
the Prime Minister, instead of appointing the required day, answered 
his petitioners by requesting the people first to take energetic meas- 
ures to destroy all kinds of filth, and render their homes clean, and 
then ask the Almighty to bless their efforts. The proclamation of these 
great truths by that eminent statesman inaugurated the era of sanitary 
reform. A new science now dawned upon the physical destiny of man, 
whose rays penetrated the darkest recesses and revealed the hidden forces 
which with such irresistible energy had hitherto devastated the race. It 
revealed also the stupendous fact that disease is an anomaly; that it is 
largely, and perhaps always, caused by agencies which man can remove or 
destroy. Nay, more, it demonstrated that the most destructive diseases 
are generally of man’s own direct creation, and entirely subject to his will. 

And this leads us to the consideration of those practical questions which, 
as sanitarians, we should thoroughly study, and fully comprehend, namely: 
First, how far can human agencies modify longevity ; and, second, what 
measures are best adapted to render the application of those agencies most 
effective? 

The art of prolonging life has been the earnest study of mankind in 
all ages of the world. They have sought the “elixir of life” in astrology, 
in chemistry, and by the most elaborate systems of investigation. It has 
been the ignis fatuus which speculative philosophers have pursued with 
unabated interest from the earliest records of history. Others have sought, 
by recording the habits of the long lived, their diet, etc., to determine the 
true method of prolonging life. And it is interesting to notice how contra- 
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dictory are these methods as developed in different individuals. One has 
led a quiet, while another has led an unquiet life; one has never tasted 
ardent spirits, while another has drunk freely ; one is abstemious, another 
a glutton ; one is chaste, another is unchaste; one is rich, another poor ; 
one is cleanly, another uncleanly. 

Turning from the idle speculations of the past, let us inquire what modern 
science teaches as to the power which man may exercise over his own lon- 
gevity. 

In the first place, let us note the general conditions which shorten life. 
Of these the most important is excessive expenditure of vital force. This 
expenditure may occur in various ways. In infants and the young, if the 
food is improper, or the clothing too scant to secure warmth, renewal does 
not take place at an age when the expenditure for growth and mainte- 
nance is greatest, and exhaustion rapidly follows. At maturity the passions 
ripen into activity and have their full play, and if not suitably controlled 
afford large and exhaustive expenditure of vital power. In the decline of 
life there are losses of many agencies necessary to sound health. Again, 
vital expenditure may be very great from other causes, as among the poor 
and destitute, in whom the life force is often early exhausted in the struggle 
for food, and from sheer want of proper means of renewal. It may occur 
also in the opposite extreme of society, where we witness immense vital 
expenditure in the struggle for the luxuries of life, for wealth, position, and 
power. Here, owing to the wear and tear from anxiety, loss of sleep, and 
the concomitants, defective digestion and assimilation, waste exceeds sup- 
ply, and exhaustion exceeds renewal. And to these general causes of waste 
we should add impure air of dwellings, improperly prepared foods, inebri- 
ety, gluttony, and ten thousand nameless sources of constant impairment of 
the vital functions without the power of suitable renewal, which fill up the 
measure of man’s daily life in modern society. Over nearly all of these 
conditions man may exert the most arbitrary control. He can feed and 
clothe the young, the old, and the helpless ; he can moderate his passion to 
a healthful play; he can so regulate his habits as to secure a uniform 
expenditure and a maximum of renewal of vital energy ; in his food, in his 
drink, in his home, and at business, he is master of everything that affects 
his well-being. 

Admitting, in his organized social capacity, that in all these respects man 
literally controls his own destiny, how does he stand related to those other 
potent causes which so impair, damage, or destroy life, classified under the 
general head of diseases? Can he prevent the fevers and inflammations 
which consume his stock of life-matter with such remorseless energy, or the 
manifold maladies which attack and destroy any and every organ and tis- 
sue? Nay, more, can he cope with those devastating plagues which fall 
upon communities like sudden storms, and, leaving wide devastation in 
their path, as suddenly disappear? 

We are in a position to-day to answer these questions in the affirma- 
tive. Man has but little less power to protect himself from the diseases 
which afflict him than he has to control his own habits. Every disease 
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has its special cause or condition, and these causes and conditions are in 
the vast majority of cases susceptible of removal, destruction, or avoid- 
ance. If we examine in detail the diseases recorded in the census re- 
turns with a view to separate the acknowledged preventable diseases 
from the inevitable, the avoidable from the unavoidable, we can but be 
surprised at the meagreness of the latter list as compared with the former. 
And under the searching scrutiny of modern physiology, pathology, and 
chemistry the number of preventable diseases is daily increasing, while 
the inevitable are steadily declining. The researches of Hallier, Petten- 
k6fer, Burdon-Sanderson, Thudichum, and others are rapidly extending 
the bounds of our knowledge of the intimate nature of the causes of 
diseases, and teaching us the methods of removing them, or of rendering 
them harmless. 

We are not then claiming too much for sanitary science when we say 
that man to-day possesses the power and the knowledge, under the guid- 
ing hand of Providence, to lengthen or shorten at will his earthly existence. 
He may expose his offspring, as he generally does, to cold, to hunger, to 
foul air and improper food, and to avoidable diseases, and see one half 
swept off during the first years of their existence. He may yield to all 
his hereditary and acquired passions and appetites, and perish at maturity, 
or reach a decrepid old age at thirty. Or, on the contrary, he may pro- 
tect the humblest infant and so nourish it as to rear it to manhood; he 
may so order his life as to fully and healthfully develop his passions and 
appetites ; he may sustain the wasted energies of the aged and feeble so as 
to make their days long in the land, and by these means extend the period 
of longevity, unless accident cuts short his existence, to that age ordained 
in his constitution. 

It may be asked, How is it that with all this power and with all this 
knowledge, man, in this enlightened age, and in this country, so adapted to 
the full enjoyment of personal control —in other words, to high individua- 
tion — fails so lamentably to realize the fruits which such power and such 
knowledge surely promise? We answer, ignorance. The people at large 
do not know, much less realize, the extent to which they may control 
their own longevity. Even the higher circles of society are ignorant of 
the nature, whether for good or evil, of the air they breathe, the food they 
eat, the water they drink, the clothes they wear. Nay, more, the medical 
profession is so devoted to the care of the sick, that it does not study as 
it ought the methods of preventing sickness. Where all ranks of society, 
and even the learned professions, are thus ignorant of, or at least indiffer- 
ent to that species of knowledge which protects and defends life, the state 
must necessarily be even more ignorant and indifferent. 

And this leads to the question which most immediately concerns us, 
namely: How may sanitary knowledge be made available and be applied 
with the greatest effect? The subject has manifold aspects, and will engage 
the attention of this and similar organizations as long as man dies from 
other causes than old age. I shall briefly allude to some of the more 
important methods which are suggested. 
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1. Zhe education of the people. 

The general facts of physiology and pathology, the basis of preventive 
medicine, should be taught in all our schools. And to render such teach- 
ing effective, books should be prepared on these subjects adapted to every 
grade of scholarship, from the infant class of the primary school to the 
senior class of the literary colleges. These studies are not too abstruse 
for the young. They can be made more interesting by one competent to 
teach than any other branch. Whoever has amused himself with anatom- 
ical and physiological narrations to very young children, aided by draw- 
ings, has been surprised at the interest excited, and the lasting impres- 
sions produced. The anatomy of the human hand and foot, explained 
by means of the articulated specimen, will instruct a child of average 
intellect before it has Jearned its letters. The child of ten years.can com- 
prehend the acts of digestion and assimilation, the structure of the lungs 
and the method of respiration, the anatomy of the heart, and the nature 
of the circulation, etc. A pupil of fifteen can understand the composi- 
-tion of foods, of the air and of water, in their relation to the wants of the 
system. The higher grade of scholars can become thoroughly familiar, 
when thus advanced, with the causation of ordinary diseases, that is, how 
the nature of the soils, the impurities of the air, water, and foods, the 
structure of the house, the peculiarity of business, etc., etc., may affect the 
health. It only requires properly prepared and illustrated text-books and 
competent teachers to make the work of instruction in these branches 
practicable and efficient in every department of our public and private 
schools. Then we should have children answering questions in anatomy, 
physiology, and pathology, with as much readiness and as understandingly 
as they now recite their lessons in arithmetic and geography. Were a 
well digested system of education in matters which so vitally concern the 
well-being of every person adopted, and put in practice with anything like 
the vigor with which we insist upon the study of the common and useful 
branches, like geography, arithmetic, and grammar, and the uncommon 
or ornamental branches, as French, music, etc., within one generation the 
whole mass of the people would be so enlightened on subjects relating to the 
hygiene of every-day life, that our average longevity would be immeasurably 
increased. For in proportion as we can lengthen the lives of the masses of 
the people in any period of life, as between one and five years, in that pro- 
portion we add to the longevity of the race. And who doubts that at the | 
lowest estimate one in ten of the children now dying throughout the United 
States under five years of age might be reared if placed under proper care 
and protection? And what is true of that period is true of-all other periods 
in the normal life of man. 

2. The thorough education of the medical profession in sanitary science, 
and the reduction of that science to daily practice. 

The medical profession is the proper conservator of the health of the 
people. Its members are devoted as a life’s work to the study of the 
nature, causes, and remedies of diseases. Whatever advance has been 
made in our knowledge of disease, either in its prevention or cure, has 
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been made by this profession. And although medical men have always 

been sanitary reformers, yet the customs of society have sadly misplaced 
their duties. In practice, the physician is called to cure disease, and to 
this feature of his every-day duties he devotes all his thoughts. He waits 

until the cause has begun to operate before he begins to apply his knowl- 
edge. His efforts are now directed, first, to save life; and, second, to 
prevent damage to the system. Great as has been the advance in our 
knowledge of therapeutics, it is but fair to say that in both efforts he is 
very liable to fail. One fact in nearly every case of sickness known is 
always apparent to the physician, and that is, that at one period the dis- 
ease might have been prevented, and he recognizes how infinitely more 
important his advice was at that time. Then disease could have been 
prevented. Now it cannot perhaps even be controlled. The conclusion 

seems inevitable, in whatever light we may view the subject, that the 
physician’s duties are sadly misplaced. He should have such relations to 
the families which he attends that his advice is constantly sought in meth- 
ods of prevention, as well as in methods of cure. If this were the case, » 
and the medical profession was as much devoted to the practice of the art 
of preventing as it is in curing disease, there can be no doubt that many 
diseases which now decimate communities would disappear altogether, 

and the larger number would have the mortality set opposite them greatly 
reduced. Thus our normal longevity could again be largely extended. In 
order to this important reform the medical schools must incorporate Sani- 
tary Science in their course of study, and confer degrees for proficiency 
in these studies, while the custom of society must be so changed that the 
physician is employed to prevent rather than to cure diseases. 

3. Lhe professions of architecture, engineering, and allied departments of 
business must be educated in Sanitary Science. 

Whoever has been brought much in contact with these professions in 
endeavoring to execute sanitary work has been impressed with the want 
of information, by even its representative members, as to the principles of 
that science. How rarely is a building constructed with reference to the 
health and comfort of those who are to occupy it! Everything is made 
to conform to some unique style, whether the building is for a residence, 
a church, a hoSpital, or a bank. It must. be Grecian, Roman, Gothic, 
Renaissance, or nothing at all. We can never have healthy homes or public 
buildings until a new race of architects and engirféers are educated in 
the principles of modern sanitary architecture, and all forms and -styles 
are made to conform to those principles. 


4. Lhe State must perform an important part in the application of San- 
itary Knowledge. 

However we may educate the people in the art of healthy living; 
however carefully the medical profession may protect the family and 
individuals from the approaches of disease; and however intelligently 
architecture, engineering, and other departmehts of labor may plan and 
execute sanitary works; there is still required a central authority which 
must enforce those ‘needful regulations which require private interest to 
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yield to the demands of the public welfare. Hence arises the necessity of 
municipal and State organizations, constituted to exercise supreme juris- 
diction in sanitary administration. These bodies should not only be expo- 
nents of the present state of sanitary knowledge, but should also constitute 
an advance corps of explorers in new fields. 

The State must differ widely from the municipal organization in the 
administration of health laws. The former includes within the scope of 
its inquiry and jurisdiction the entire State. In general its duties are made 
largely advisory ; indeed, far too much so in districts where no health 
authority exists. The State Boards should have power, under proper lim- 
itations, to compel the execution of sanitary works in towns where they are 
neglected. Nay, more, State Boards should require of all new towns that 
the foundations be laid with reference to the public health of their future 
inhabitants, that proper drainage should be made and pure water supplied, 
etc., before the site selected is occupied. How greatly would the health of 
the people of these towns be promoted and the term of life extended if the 
site were selected and prepared by skilled sanitarians? 

Municipal Boards have their jurisdiction limited to populations aggre- 
gated upon small areas. It is their mission to remove or destroy the 
sources of unhealthfulness which follow such aggregations, and the con- 
centration of trades and forms of business. And to effect these great 
purposes their powers should be large and well defined. The privileges 
of the individual should be rigorously subordinated to the welfare of the 
community. Private rights should not be allowed to create or maintain 
public wrongs. 

5. Linally, the General Government should within its appropriate sphere 
cooperate with State Governments. 

It is an axiom of enlightened statesmanship, that the great want of any 
country is, and ever will be, a healthy, robust, long-lived yeomanry. Pub- 
lic health means something far more important than public wealth; it 
means also public honesty and public morality. It is a fact established by 
the records of our prisons that premeditated crime is rarely perpetrated by 
those having good habits and sound health. The criminals are the drink- 
ers, the smokers, the licentious, the gluttons ; in a word, the morbid. In 
no way, therefore, can our Government better promote the permanent inter- 
ests of the Seanins and “provide ipa the general welfare,” than by diffusing 
sanitary knowledge. 

Again, epidemics like cholera, yellow fever, small-pox, and many others 
are national in their character and effects, and are always subjects of 
national concern. They invade the country like a common enemy, pros- 
trate commerce and business, and produce wide-spread distress, sickness, 
and death. No single municipality and no single State can prevent the 
invasion ; they may protect the communities within their own jurisdiction, 
but other communities less vigilantly governed must suffer, unless the whole 
country is united in ‘common measures of defense and protection. 

It must be apparent to every one at all conversant with sanitary science 
and sanitary administration, that the General Government has an impor- 
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tant duty yet to perform in providing for the general welfare. It must 
organize on a proper basis a department, devoted to the collection of in- 
formation in regard to the diseases peculiar to localities and their local 
causes, of the progress, course, and prevalence of contagious diseases and 
epidemics abroad and at home, and the diffusion of such information 
among health authorities in all parts of the country, and among the peo- 
ple at large. It should furnish accurate information to any citizen as to 
the disease peculiar to any locality in the United States to which he was 
about to remove; it should secure, as in England, by its advice, the 
cooperation of all the health authorities of the country in the adoption 
and execution of measures of protection against approaching or prevail- 
ing epidemics; and finally, by its daily information of the location and 
progress of pestilential diseases, it should forewarn communities which lie 
in their course, and enable them to make timely preparation against the 
invasion of these scourges. They have as fixed laws governing their 
course and progress as the storms, and a central department, as accurately 
informed of the daily progress of such epidemics as the Signal Service 
Bureau is of the course and progress of storms, could, with quite as much 
accuracy foretell their appearance at a given locality. The late epizootic 
among horses, which illustrates well the course of epidemics, spread over 
the country by easy but definite stages, like a wide-reaching storm. In 
its progress it was governed by a law peculiar to that class of epidemics, 
and which could be determined by means of as accurate observation as 
are employed in determining meteorological phenomena. 

A Central Department at Washington, in. communication with all parts 
of the world and of our own country, discerning the first movements of 
the common foe, whether in India or along our southern border, could 
thus display its “danger signals” of approaching pestilences, and by 
enabling communities to make suitable preparation, could arrest the 
progress of the hordes of roving epidemics which decimate our cities and 
villages. For there is no longer any more doubt of our ability to cope 
with foreign pestilences than with the armies of the countries from which 
they come if the entire country is organized in the execution of common 
measures of defense. 

It is possible that we have not reached that period of general intelli- 
gence in which the health of a community, or State, or nation is to be re- 
garded of as much importance as the crops raised, or even of the degree 
of education of the people. But there is no doubt that we are rapidly 
approaching such a period. England has happily already attained to it, 
and not only has her Central Department of Public Health, in connection 
with the Privy Council, but the question of organizing a Ministry of 
Public Health is being agitated, with the prospect of its being speedily 
established. Prussia, also under the enlightened administration of Bis- 
marck, is organizing a Central Bureau of Public Health, which is to be 
devoted to the collection of information relating to the epidemics and en- 
demics of the country, and to the diffusion of information on public 
hygiene among the people. 
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These are but a few of the many methods by which sanitary science can 
be applied and made to accomplish its beneficent mission. And who can 
doubt that if faithfully applied in these various methods, and especially 
in this country, where the conditions under which communities live can 
be rendered so favorable to health and longevity, that the average age of 
the people might be greatly extended? 


The outlook, from our present standpoint, of the future of sanitary re- 
form in this country is exceedingly favorable. An agitation has evidently 
begun which is daily taking on larger and yet larger dimensions. State 
and municipal boards of health are being rapidly organized in all parts 
of the country ; the medical profession is beginning to manifest a deep 
interest in sanitary science as a department of study, and medical societies 
in all the States are earnestly discussing the various questions relating to 
its practical application. 

In the midst of these active agencies this organization is about to take 
its place. Largely composed of persons actively engaged in sanitary study 
and administration, the Association must aid powerfully in advancing this 
reform, in harmonizing measures susceptible of general application, and in 
securing that codperation among all our health authorities, so essential to 
the successful resistance of invading epidemics, as well as the control or 
destruction of those agencies on which depends the origin or propagation of 
our domestic pestilences. 
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THE RELATIONS OF RACE AND NATIONALITY TO MOR- 
TALITY IN THE UNITED STATES. 


By FRANCIS A. WALKER, M.A.,, 
Superintendent of Ninth U.S. Census. 


THE census of the United States under the Act of 1850 is overloaded 
with statistical inquiries which do not necessarily, and some of which do 
not legitimately, pertain to acensus. Among these are minute inquiries 
respecting agricultural and manufacturing productions, wages, wealth, tax- 
ation, and publi¢ indebtedness, libraries, schools, periodicals, illiteracy, pau- 
perism, and crime. The reason for so extensively enlarging the scope of 
the census is found in the supposed lack of constitutional competence in 
Congress to institute inquiries of any nature, for statistical purposes, ex- 
cept as the same may be connected with the enumeration of the people 
authorized by the Constitution for the decennial distribution of representa- 
tive power in Congress and in the Electoral College. It is certainly not 
for statisticians to closely scrutinize the right of Congress to thus extend 
the constitutional provision for a census. The subjects of inquiry are in 
general such as every government should have the right to propose for the 
proper direction of its- legislation and administration of law. But while 
the objects sought by the Act of 1850 may all be said to be in the interest 
of science and good government, no one can carefully have studied any 
census of the United States taken-under that law, without learning that the 
results are, from the varying difficulties of the subject matter, and from the 
greater inadequacy of the agencies employed in some cases than in others, 
of very unequal value. 

The failure of the census to reach the object proposed is, perhaps, no- 
where so conspicuous as in the returns of the DEATHS occurring during the 
census year. The reasons for this comparative failure are not obscure or 
remote. Statistics of mortality can only be satisfactorily obtained as the 
result of a system of registration maintained without interruption and rig- 
idly enforced by penalties. In the census of the United States, on che 
contrary, it is sought by an occasional enumeration to recover information 
of all the deaths which have occurred during the twelve months preced- 
ing. It is not wholly a matter of blame to the agents of the census that 
such an effort results in the return of but 60, 65, or 70 per cent. of the 
deaths which we know must have occurred during the period covered by 
the inquiry. 

To take the recent census as an example, the law required the return 
of all deaths occurring in families, from the rst of June, 1869, to the 31st 
of May, 1870, in all, twelve months. The enumeration, in the course of 
which this was to be accomplished, began on the 1st of June, 1870, and 
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closed nominally on the rst of October, 1870, but really on the rst of Jan- 
- uary, 1871. Thus the officers of the census were called upon to recover 
all the deaths occurring during the census year at distances in time rang- 
ing from one day to nineteen months from the dates at which such deaths 
severally occurred. The antecedent improbability of success in such an 
attempt would be of the strongest. In some cases, assistant. marshals 
would fail to put the question; in others heads of families, or persons 
answering for them, would, in the abruptness of a hurried enumeration, 
fail to recall the fact of a death occurring during the year, especially when 
many months had already elapsed since the date of death. In still another 
large number of cases persons would have died out of families, which class 
of cases seems not to have been in contemplation of the census law, which 
makes the return of mortality a family return. In still other cases, deaths 
would have occurred in families, the death itself, however, breaking up the 
family and scattering the surviving members, leaving no one to report the 
death in the census. In still other cases, deaths would have occurred in 
what were constructively families for the purposes of the census, z «@.,, 
boarding-houses, hotels, etc.; but the common tie of membership or of 
association would be here so casual and so slight as to put the chances 
altogether against the circumstance being retained in memory six, eight, 
or twelve months after. 

What, then, it may be asked, can be the value of statistics confessedly 
so imperfect? Can any deductions be made with confidence from returns 
of mortality, which omit one third or more of the deaths which occurred 
within the period which the returns profess to cover? We shall attempt to 
answer this question only so far as relates to the immediate subject of our 
present discussion, the Relations of Race and Nationality to Mortality in 
the United States. 

Can we then assume that the omissions acknowledged are, if the ex- 
pression may be used, so uniformly distributed in these respects, as to allow 
conclusions to be founded with assurance upon the relations which are dis- 
closed by the body of deaths actually reported in the census? 

The several elements of our population, with respect to race and nation- 
ality, are not so placed that we can assume that error is quite as likely to 
occur in the enumeration of one as of another, and consequently that, in 
covering so large a field, errors may be relied upon to balance each other, 
leaving a result of substantial accuracy. On the contrary, the tendency to 
omission in the enumeration of deaths varies with the intelligence of the 
several communities, the density of settlement, the prevailing occupations 
of the people, and the habits of life, so far as these affect the permanence 
of residence. It is notorious that the several elements of our population 
are, the country over, variously placed with reference to these conditions. 
Hence we may not assume an equal liability to omission in all. Undoubt- 
edly, some of the elements we are to consider are more concerned in the 
defects of the census law than others; and these differences I believe to 
be sufficiently great to invalidate conclusions based on anything like a 
nice deterthination of preponderance in the census statistics of mortality. 
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DEATHS BY AGE AND SEX. 
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Diagram No. 1, exhibits to the eye the proportions above expressed, 
with others which are deemed essential or advantageous for the discussion 
of the relations of race and nationality to mortality in the United States. 

The first four vertical lines, counting from the left, relate to the number 
of living inhabitants on the rst of June, 1870, the first representing the 
aggregate population ; the second, third, and fourth, the population, respec- 
tively, above ten, above twenty, and above thirty years of age. The fifth line 
(standing by itself) represents the aggregate body of deaths reported as 
occurring during the census year as above. The group of twelve lines 
next succeeding represent the body of deaths occurring within each im- 
portant group of diseases. The group of twenty-one lines which complete 
the diagram represent the body of deaths occurring within each of the 
enumerated specific diseases or subordinate groups of diseases. The 
thirty-eight vertical lines described are crossed by lines which show the 
division of each of the thirty-eight subjects represented among the larger 
elements of the population which have been taken for our present consid- 
eration. The scale of the diagram will not allow the lines representing 
the Swedes, Norwegians, and Danes, the Scotch and the French to be laid 
down. These proportions are also, for further convenience of comparison, 
expressed in parts of 1,000 in the following table, in which the national- 
ities omitted from the diagram appear : — 
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* Less than one in each 1000. 


We have previously expressed the belief that the statistics of mortality 
as reported in the census fairly represent the facts of mortality throughout 
the United States, notwithstanding the considerable omission which is 
acknowledged to take place in the aggregate number of deaths. It is 
altogether a different question, however, whether the facts of mortality as 
they exist in the country can, without important corrections, be held to 
represent, even approximately, the relations of the several elements of the 
population, as respects their vitality or their liability to specific forms of 
disease. Did no such corrections require to be made, we should best 
close our remarks by presenting to the Association this diagram and table 
without comment, for no words could add either clearness or force to the 
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exhibition which is herein made of the relations of race and nationality 
to mortality, so far as the same are disclosed by the returns of the census. 
Examination, however, will show that two very important corrections re- 
quire to be made before the several elements of the population can fairly 
be put in comparison with each other as to their respective vitality, or 
their liability to specific forms of disease. It is to the discussion of these 
corrections that this paper will be mainly devoted. The necessity of the 
first correction is discovered by observing the proportions in which the 
deaths from children’s diseases, represented by the seven vertical lines on 
the extreme right of the diagram, are divided between the native and the 
foreign population. The abruptness by which the lines representing the 
foreign elements here rise and almost run out at the top of the figure, 
would convince the most casual observer, either that the returns of the 
census were exceedingly defective in respect to deaths from these diseases, 
or else that some important correction requires to be made before the sev- 
eral foreign elements can fairly be brought, in these respects, into compari- 
son with the native white and native colored elements of the population. 
Analysis of the tables of age and sex for 1870 as given in the census, 
shows that a most important correction does require to be made on account 
of the excessive disproportion between the number of adults and of children 
wrthin our foreign population. 

Giving our attention first to that disproportion as it exists with reference 
to children under ten years of age, we have the following facts: Total 


number of children under tén years of age in the United States, 10,329,426, 


of whom 10,070,084 are of native and 259,342 of foreign birth, that is, 
themselves born without the territory of the United States. These num- 
bers yield the following proportions: Number of children under ten years 
of age in each 1,000 of the total population, 268 ; number of children under 
ten in each 1,000 of the native population, 306 ; number of children under ten 
in each 1,000 of the foreign population, 47. [ Figures 1 and 2 of Diagram II. 
exhibit the distribution of the native and the foreign born population, sever- 


ally, by periods of life.] 


If, now, the liability to death were observed to be the same in each 
period of life, no correction on account of this relative deficiency of chil- 
dren of foreign birth would need to be introduced in a comparison of the 
grand elements of native and foreign, in respect to their relative vitality; 
but if there is observed to be an excessive liability to death at early ages, 
we must either eliminate all deaths at such ages before making compari- 
son of these elements, or we must assume to add to the foreign population 
a corresponding number of children and to the foreign deaths a corre- 
sponding mortality among such children. As matter of fact we find that 41.4 
per cent. of the whole body of deaths occur under five years of age, and 
46.7 per cent. under ten years of age, while of the total living inhabitants 
only 14.3 per cent. were found to be under five years of age, and only 26.8 
per cent. under ten years of age. [Figure 3 of Diagram II. exhibits the 
distribution of the whole number of deaths in the United States during 
1870 according to age and sex.] 
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These comparisons will show strikingly what might, perhaps, have been 
assumed, though with less effect, the prime importance of this correction 
in one or the other of the two forms indicated. 

Let us seek first, to exclude the deaths occurring under ten years of age. 
The total number of such deaths is 229,542. We do not know the dis- 
tribution of this total between native and foreign. If we assume the distri- 
bution to have been according to the ratio between these two elements in 
the living population within the same period, the deaths of native children 
were 223,779 ; the deaths of foreign children, 5,763. 

If, again, we assume a liability to death greater by 30 per cent. on the 
part of the foreign children, we have the distribution as follows: Number 
of deaths of native children, 222,050; number of deaths of foreign chil- 
dren, 7,492. 

Deducting, successively, these numbers from the aggregate number of 
deaths in the total native and the total foreign populations, we have the 
following as the mortality in the population above ten years of age : — 


First assumption, — Deaths over 10 years: Native . . . . 200,951 
Foreign: ... % 32) Geog 

Second assumption, — Deaths over to years: Native. . . . 202,680 
Foreign ©3.: 5 site essen 


These results yield, successively, the following ratios between deaths 
and living inhabitants, within each of the two elements of the population : — 


First assumption, — Deaths to each 1,000 living inhabitants 
over 10 years of age: Native d j “ : : +) San 
‘ Foreign «©. : : é ; eae 
Second assumption, — Deaths to each 1,000 living inhab- 
itants over 10 years of age: Native : : ; . 8.84 
Foreign ‘ : “ : 11.2 


It will be observed that the total foreign population under ten is rela- 
tively so small that it makes very little difference in the adult mortality 
what per cent. is taken (within reasonable limits) for the unquestionably 
greater liability to fatal disease of the children of foreign birth. But this 
correction on account of the number of children of foreign birth requires 
to be made not alone in the aggregate of deaths from all causes as above, 
but is even more imperatively demanded in treating of the body of deaths 
occurring within most specific diseases, and groups of diseases. 

Thus it is evident that where the distribution by age and sex of the 
deaths occurring from any specified disease or group of diseases conforms 
substantially to the distribution of the total body of deaths by age and sex, 
there the correction already indicated will serve approximately for such dis- 
ease or group. But where diseases or groups of diseases vary widely, as in fact 
most do, from the type afforded by the aggregate of deaths from all causes, 
in respect to the proportion of deaths occurring under ten years of age, the 
effect of the deficiency noted in the number of children of foreign birth 
will be greater or less, according as such diseases or groups of diseases 
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are found to be more fatal or less fatal in the early periods of life than are 
the whole body of diseases taken together. Thus, while of all diseases, © 
467 deaths in each 1,000 are under ten years of age, of the deaths from 
the Febrile Group of General Diseases (General Diseases “ A” of the 
English Classification), not less than 603 in each 1,000 (Figure 4 of Dia- 
gram II.) occur under ten years of age. It is evident, therefore, that 
the share of the foreign element in the deaths from these diseases should 
be less than its share in the whole body of deaths from all diseases ; and 
accordingly we find that, while of all diseases 134 deaths in each 1,000 
occur among the foreign population, only $7 in each 1,000 deaths from 
this group of diseases occur among the foreign population, 

On the other hand, of deaths from the Constitutional Group of General 
Diseases (General Diseases ‘B”’), only 108 in each 1,000 (Figure 5 of 
Diagram II.) occur under the age of ten years. Now, as the foreign pop- 
ulation consists much more largely than the native of persons within that 
period of life, namely, above ten years, in which diseases of this group are 
found to be more fatal, we should expect to find the share of the foreign 
element in deaths from diseases of this group much greater than their 
share of the total body of deaths, and of course much greater still than 
their share of deaths from General Diseases “ A.” Accordingly we find 
that of 1,000 deaths from diseases of the Constitutional Group, 214 occur 
among the foreign population. That, over and above the proper effect of 
the deficiency in the foreign children, peculiarities of stock, breeding, and 
condition may tend to produce a larger proportion of deaths from the 
diseases of the Constitutional Group than of the Febrile Group, among 
the foreign population, I do not question; but it is evident that the as- 
tonishing disproportion which appears at first sight between the deaths 
within the foreign population from these two groups of causes (that is to 
say, 87 in each 1,000 from the Febrile Group to 214 in each 1,000 from 
the Constitutional Group), does not wholly represent real differences in the 
liability to peculiar forms of disease, but mainly this abnormal distribution 
of the foreign population by periods of life. 

Proceeding to examine in the same manner the most important remain- 
ing groups of diseases in this respect, we find that of each 1,000 deaths 
from all diseases of the Nervous Group (Figure 6 of Diagram III.), 591 
occur under the age of ten years. Unless, therefore, the foreign popula- 
tion have some very marked and urgent predisposition to diseases of this 
class, we should expect to find their share of this body of deaths less than 
their share of the aggregate mortality of the country ; and accordingly we 
find that only 95 in each 1,000 of the deaths from this group occur in the 
foreign population. 

Strongly contrasted in this respect with the diseases of the nervous 
system, are the diseases of the circulatory system (Figure 7 of Diagram 
III.), from which only 129 deaths in each 1,000 occur under ten years of 
age. Unless there is some marked indisposition of the foreign population 
to diseases of this class, we should expect to find their share of this body 
of deaths far greater than their share of the deaths from all causes, and 
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slightly greater than their share of the deaths from general diseases “B,” 
in which, as we have seen, 108 deaths only in each 1,000 are under the 
age of ten years. The results correspond to the conjecture. Of 1,000 
deaths from diseases of the circulatory system, 218 occur within the for- 
eign population. 

Again, of the deaths from the diseases of the respiratory system 503 in 
each 1,000 (Figure 8 of diagram III.), are under the age of ten years, and 
the proportion of deaths from this class of causes within the foreign popu- 
lation sinks to 109 in each 1,000. 

On. the other hand, of the deaths from diseases of the urinary system 
and the organs of generation, including affections connected with preg- 
nancy, only 4o in each 1,000 (Figure 9 of Diagram III.) occur under the 
age of ten years, and, as the foreign population consists much more 
largely than the native of persons within the period of life within which 
the great bulk of deaths from these diseases occur, their share in the 
mortality from causes of this class is found to be much greater than their 
share of the aggregate mortality, being not less than 286 in each 1,000. 

Of the deaths from diseases of the digestive system, lastly, not less than 
686 occur under ten years, and the deaths within the foreign population 
from diseases of this group sink to 98 in each 1,000. 

Of the deaths from the diseases of the organs of locomotion, of the integu- 
mentary system, from parasites, from accidents and injuries, and from condi- 
tions not necessarily associated with general or local diseases, it is not 
important in this connection to speak. 


For the purposes of this comparison, I have also taken eleven specific 
diseases or subordinate groups of diseases, in which the proportion of 
deaths under ten exceeds that of the general body of deaths. ‘The follow- 
ing table exhibits the proportions maintained in these cases, the first sum 
against each title of disease representing the number in each 1,000 deaths 
from such cause or causes which occur under ten years of age, the second 
sum representing the number in each 1,000 occurring within the foreign 
population, 
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TABLE II. 

Number under Ten | Number within the 

Names oF DISEASEs. Years of Age in each | Foreign Population 

1,000 Deaths? __|in each 1,000 Deaths. 
BME MSORBES aa sole ire Sn Rot 8, Se plied bps Wt 467 134 
SOREN ee Mey eT OR RNY | en 564 132 
A ie sk wy) ivie’ boot Skike Co9, os 577 137 
SMR ts ho het ah ace) Lb, woh aa) Veritas ba) fis. 8,3 680 67 
MEMES Pies Tie eee es et telcos ee a 746 47 
Diarrhoea, Dysentery, and Enteritis! . . ... 761 113 
oo TEU RG by 16d ae aL aa Oe mek CR OB a 804 42 
EE oy ee I ge le, Pe Nar ee ee ens 854 41 
SES RS SO See ee Seer ene ee 906 45 
EDO SESS i ae 925 22 
MRT COUCIN ST se ce ee SR aia 985 i 
ST ie Bh Silas 9 snd owe pg Wk tee cmt edd Fan) © te 988 19 


Now, if the reason of the comparatively small number of deaths occur- 
ring within the foreign population from the above mentioned diseases, is 
found alone in the deficiency of foreign children, it is evident that, inas- 
much as the proportion of deaths under ten is here greater than the pro- 
portion of deaths under ten from all diseases, the, share of the foreign 
population in the deaths from each and all such specified causes should be 
less, and less in a degree corresponding generally to that excess of the 
total number of deaths under ten. If, on the coritrary, we find that, as 
the proportion of deaths under ten increases in respect to any disease, 
the share of the foreign population in the whole body of deaths from that 
cause remains nearly the same or becomes greater than the share of the 
foreign population in the whole body of deaths from all causes, we have a 
very strong assurance that the foreign population has a decided liability 
to this form of disease. * . 

Applying this principle, it will be observed that in ten of these eleven 
cases, the proportion of deaths from such causes among the foreign popu- 
lation is less than the proportion of deaths from all causes within the 
foreign population. This is as was to be expected, except upon the as- 
sumption that the foreign population had a peculiar predisposition to such 
forms of disease. In one case, however, that of bronchitis, while the 
proportion of deaths under ten years of age is greater by 110 in each 1,000 


1 The distribution by age and sex of the deaths from diarrhoea, dysentery, and enteritis, 
and from measles, severally, is exhibited in Figures to and 12 of Diagram III. 
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than the proportion of the whole body of deaths, the share of the foreign 
population in this body of deaths is greater by three in the 1,000 than its 
share in the deaths from all causes, proving conclusively the exceptional 
tendency of the foreign population to this form of disease in a fatal degree. 
In two other cases, namely, those of small-pox and of the group, diarrhoea, 
dysentery, and enteritis, while the share of the foreign population in deaths 
from these causes is less than its share of deaths from all causes, it is not 
less in any such degree as to correspond to the increased. proportion of 
mortality under ten years of age ; and I think it, therefore, perfectly safe 
to conclude from this exhibit, without further inquiry, that the foreign pop- 
ulation have also a very distinct predisposition to these forms of disease 
in a fatal degree. 

Looking at the eight remaining cases in the above table, we can, without 
deeper investigation, determine certain relations, as for example, that scarlet 
fever is more fatal to the foreign population than measles or diphtheria ; 
but we cannot with assurance determine as to the comparative mortality 
of the native and of the foreign populations from these forms of disease 
without additional information, which is given in the following table, the 
analysis in respect to these diseases being carried down below the period 
of five years, the several years under five being taken separately, and the 
figures relating to each year.under each title of disease being compared — 
with the proportion of the total population in each such period of life which 
is of foreign birth, and the figures being also given separately for each five 
years upward to twenty. 
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Now since 103 deaths in each 1,000 from scarlet fever, to take an in- 
stance from the above table, occur under the age of one year, and as but 
.005 of the population within that period of life are of foreign birth, it 
will follow, if we assume no more than an equal liability to this disease 
on the part of this element of the population, that of these 103 deaths, 
but .515 (fractions being preserved throughout this computation) occur 
among the foreign children. As 146 deaths additional in each 1,000 
occur between the ages of one and two, and as but .o1 of the total popu- 
lation within this period are of foreign birth, it would follow, that of these 
146 deaths, but 1.46 occur among the foreign children. In the same way, 
we should find that, of the 161 deaths from this cause between the ages 
of two and three, but 2.415 ; of the 144 deaths between three and four, 
but 2.88 ; of the 113 deaths between four and five, but 2.938; of the 239 
deaths between five and ten, but 8.604; of the 56 deaths between ten and 
fifteen, but 2.408 ; and of the 16 deaths between fifteen and twenty, but 
I.312 occur among the population of foreign birth, making the propor- 
tionate share of the foreign population in the 978 deaths enumerated out 
of each 1,000 from this disease, but 22.532. If we assume the mortality 
among this element of the population from this cause to be 30 per cent. 
greater than that of the native population, the contribution of foreign chil- 
dren to the 978 deaths which occur under twenty years out of each 1,000 
deaths at all ages from scarlet fever, would still be but 29.6, leaving even 
at this extreme assumption, out of each 1,000 deaths from this cause 
among all classes not less than 15.4 deaths among the foreign population 
above twenty years of age. But as only 22 deaths in each 1,000 from this 
cause occur above twenty years of age, among all classes of the popula- 
tion, and, as the foreign element constitutes but 24.6 per cent. of the total 
population above twenty, it would follow that their proportional share of 
this latter body of deaths would be but 5.412. Hence we must conclude 
either that the mortality among the foreign population from this cause 
under twenty years must be greater than that of the native population by 
much more than the 30 per cent. assumed, or else that the mortality from 
this cause among the adult foreign population is excessive in a most extra- 
ordinary degree. 

Subjecting to the same analysis the figures relating, severally, to the 
remaining seven diseases on our list, we have results which appear to es- 
tablish a mortality among the foreign population from croup and hydro- 
cephalus, proportionally greater than that of the native population, while 
measles, diphtheria, whooping-cough, encephalitis, and meningitis would 
seem to be less fatal to the foreign than to the native population. 

On the other hand, there are eight specific diseases which may be taken 
for the purposes of this comparison, in which the proportion of deaths 
under twenty is less than that of the general body of deaths, and the share 
of the foreign population is accordingly greater, often in a very important 
degree, than its share of the aggregate of deaths from all causes. ‘The 
following table exhibits the proportion maintained in these cases, the first 
sum against each title of disease representing the number in each 1,000 
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deaths from such cause which occur under twenty years of age, the second 
sum representing the number in each 1,000 occurring within the foreign 
population. 














TABLE TV. 

Number under 20 | Number within the 

NAmeEs OF DISEASES. Years of Age in each | Foreign Population 

1,000 Deaths. in each 1,000 Deaths. 
PME ETOCS ae isl os ae cio uw) ov poste bee he at 541 134 
SMES Acigy | % | alerts ah ee ¥ Veg AA Blogs igh 2 fh when py © 58 253 
Ee Re ace arta a 2 PL en ge 59 174 
IER VL ST oly hei) | xt as us es Re ache hades 78 260 
Bright’s Disease of the Kidneys ... . «. « + 140 440 
SSH OIOM tt. ae Bee eine ite tee 174 226 
BUMEIPOLNOTAR yc | se 6, ny, mi laiehe dee gaat plete 204 112 
AT RARISUNE 2 Sh wes tava. ig dar ier, Nee, ws gy Bead In 236 193 
OLS EES 0 Eee eR ROR eer ae as tk 7 ira 247 216 




















Applying to the above figures a method of analysis similar to that ap- 
plied to the figures in Table III., we seem to establish beyond controversy 
the excessive fatality among the foreign population of Bright’s disease of 
the kidneys, the somewhat greater liability of this element of the popu- 
lation to deaths from cancers, pleurisy, and apoplexy, and, on the other 
hand, their comparative immunity from death from paralysis, rheumatism, 
and hydrothorax. In respect to consumption the foreign population of 
the country would seem to stand in about the same relation as the native 
population within corresponding periods of life. 

A second important correction, however, requires to be introduced before 
we can make satisfactory comparison between the reported mortality of the 
Colored and the Foreign elements of our population. This correction is on 
account of the complemental location of these two elements. Speaking broadly, 
where the blacks are found in the United States, the foreigners are not. 
There are only five (5) States in which the two elements, each in any con- 
siderable degree, are ‘found together. These are Delaware, Kentucky, 
Maryland, Missouri, and West Virginia (the District of Columbia falls in 
this group), with an aggregate population of 4,521,929, of whom 411,558 
are foreign, and 599,850 are colored. South and southwest of these lie 
eleven (11) States, with an aggregate population of 9,487,386, of whom 
210,684 are foreign, and 3,939,032 are colored. Again, to the north and 
northwest of the first mentioned States are eighteen (18) States with an 


1 The distribution by age and sex of the deaths from consumption and from paralysis 
is exhibited in Figures 11 and 13 of Diagram II. 
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ageregate population of 23,544,365, of whom 4,626,809 are foreign and 
334,053 are colored. The Pacific States and the territories are excluded 
for the purposes of this comparison. I cannot satisfy myself from the data 
given, whether any correction needs to be introduced on account of this 
complemental relation of these two elements of the population, before com- 
parison is made between the aggregate mortality of the colored and the 
foreign elements. The correction on account of the deficiency in foreign 
children must, however, still be carried through in comparisons between 
these two elements, as the colored population of the United States is of 
normal growth, and contains its due proportion of persons of the early 
periods of life. But it is clear that the apparent liability of these two ele- 
ments to certain forms of disease may be very greatly affected by this com- 
plemental location. If there are certain diseases which especially prevail 
at the South, it is to be expected that the colored population, being so 
largely found within that section, will suffer more from such diseases than 
the native white population which is distributed with greater uniformity 
over the whole country, and still more, in a high degree, than the foreign 
population which is scarcely represented in the lowest group of States de- 
scribed. On the other hand, the foreign population may, by the mere force 
of its location, and not by any constitutional liability, sustain a greater loss 
from diseases specially characteristic of the northern group of States. 
The range, if I may use the expression, of the two elements of the popula- 
tion being complemental, the question here is, whether there are diseases 
which are also complemental in their range, so that one of these elements 
may be expected to suffer more, or suffer less, by reason of location simply, 
than the other. 

Let us compare the mortality from intermittent and remittent fevers 
with that from consumption. The population of the northern group of 
States being 61 per cent. of the total population of the country, we find 
69.5 per cent. of the deaths from consumption and 30.1 per cent. of the 
deaths from intermittent and remittent fevers occurring in this group. The 
population of the middle group of States being 11.8 per cent. of the total 
population of the country, we find 11.9 per cent. of the deaths from con- 
sumption, and 14.1 per cent. of the deaths from intermittent and remittent 
fevers occurring within this group. The population of the southern group 
of States being 24.6 per cent. of the total population of the country, we 
find 16.2 per cent. of the deaths from consumption and 53.7 per cent. of 
the deaths from intermittent and remittent fevers occurring within this 
group. 

It is clear, therefore, that the diseases thus taken for comparison are in 
a high sense complemental as to their range. There is a middle belt, 
in which the two are in a degree found together, a northern group in 
which the first is found in a very high, and the second ina very low de- 
gree, and a southern group in which these relations are reversed. 

It is evident, therefore, that in respect to these diseases, the colored 
population of the South ought to be compared with the foreign population 
of the South, and not with the foreign population of the whole country ; 





32 THE RELATIONS OF RACE AND NATIONALITY 
and, on the other hand, the foreign population of the North ought to be 
compared with the colored population of the North, and not with the col- 
ored population of the whole country. 

I have treated according to this plan four important diseases and sub- 
ordinate groups of diseases, which are known to have exceptional relations 
to temperature, with the following results : — 
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The greater liability of the colored population to malarial than to intes- 
tinal diseases in the northern and in the southern States, with the reversal 
of this proportion in the middle group, the high rate of mortality among 
the colored population from consumption inthe northern States (32:14), 
being rapidly reduced as we pass through the middle belt (200: 133) until 
it falls below average (400:415) in the congenial climate of the South ; 
the wider liability of the same race to the acuter form of lung disease, 
not so excessive in the North, but more fully sustained through the tran- 
sition southward (27:14, 168:133, 501:415); the increasing fatality of 
each specified form of disease as the foreign population moves south- 
ward, most marked, however, as is natural, in the case of the two groups 
of diseases especially characteristic of the South; and finally the uni- 
formity with which the native white population contributes to the mortality 
from each specified cause in each section of the country by turns, as con- 
trasted with the fluctuations among the colored and the foreign elements of 
the population, —these are the most noticeable features of this table. As 
the diseases mentioned are the cause of 32.1 per cent. of all the deaths: 
occurring in the country, the importance of this discussion of their com- 
plemental relation cannot be exaggerated. 


1 The statistical proof that these diseases sustain important relations to temperature, is 
exhibited graphically in Figures 14 to 19 inclusive, of Diagram IV. 


TO MORTALITY IN THE UNITED STATES. 33 


In the use of the above table, it should be noted that while before 
comparing the foreign population within any geographical section, with 
either the native white or the colored population of that section, the con- 
nection heretofore noted as required on account of the deficiency of foreign 
children must be made, the foreign population in one section may, without 
any such antecedent correction, be compared with the foreign population 
of any other section,’ as the deficiency of foreign children may, for the 
purposes of so large a comparison, be assumed to be uniform as between 
sections. 

Such being the readiness and the (comparative) certainty of compari- 
sons between the several constituents of the foreign population, we present 
in the following table the contributions, in parts of 1,000, made by each 
specified foreign nationality to the total number of deaths from each enu- 
merated cause, within the total foreign population. 


TABLE VI.—A. 


Total : English Noe 
Groups OF DISEASES. Foreign Irish. | Germans. eo ot Scotch. | French, 
Danes. 

Peet ticcaSeShiwd «05.2 | 000 | 4TO 282 108 34 27 25 
General Diseases—A . . | 1000 | 282 329 101 78 22 23 
General Diseases—B. . 1000 | 454 276 go 24 26 23 
Dis. Circulatory System . 1000 | 431 279 134 18 26 30 
Dis. Urinary System and 

Organs of Generation . | 1000 | 442 289 108 22 25 21 
Dis. Respiratory System . 1000 | 408 287 II2 29 29 29 
Dis. Digestive Systems. . 1000 | 379 280 I2I 51 28 oy 
Dis. Organs of Locomotion | 1000 | 477 231 108 28 38 33 
Dis. Nervous System . . 1000 | 378 292 142 21 36 27 
Dis. Integumentary System | 1000 | 417 236 160 17 27 22 
Conditions not necessarily 

associated with general 

or local diseases . . . 1000 | 478 260 IOI 12 32 27 
Accidents and Injuries. . | 1000 | 424 251 125 30 23 22 
Other and Unknown . . 1000 | 461 243 88 38 23 20 








1 The native white and the colored population may be compared with each other in 
any section, without any important correction, both elements being of normal growth. 
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TABLE VI.—B. 














‘ English |, >Wedess 

SpeciFIC DISEASES. F Pt Irish. | Germans. ae al. Scotch. | French. 
elsh. Danes. 
Bright’s Disease’. .' .° . ,| 1000 |. 576 213 110 13 28 8 
ER DODICRY Gg aNet tye te ts 1000 | 381 328 139 9 28 34 
CZONCERS Batic) ar os haunt 'n 1000 | 412 307 117 II 4! 39 
isonsumption® 6 fs P50. 1000 | 478 262 84 25 24 20 
BRueumatism 4). th", 1000 | 392 284 103 39 30 36 
ATAUUSIS fetes oat eg 1000 | 409 253 173 II 41 26 
Cerebro-spinal, Enteric, and 

evpbus Nevers; ++ 1000 | 302 332 90 88 20 24. 
Pleurisy and Hydrothorax. | 1000 | 380 299 99 19 36 43 
MOCOMCUSCIS Ses os the Peo yee 1000 | 534 228 87 16 25 31 
BAL DOK cso fees hs ‘eae LOOO of Lens 441 36 25 3 24 
Pmeamonia,.  « is)... la Ny OOO 4. ars 284 116 27 29 29 
Diarrhcea, Dysentery, and 

PMOTILIS. 26 fs ees fet tet OOO Bate 271 118 66 30 28 
PE VRUSOIAG Eas fad ourn tio Min} 1000 | 358 309 133 29 44 23 
Intermittent and Remittent 

PMT Bs Ohr, sig ne bee eG AOU Magee 335 83 34 18 45 
Encephalitisand Meningitis | 1000 | 332 301 121 38 34 21 
Scarlet Fever and Diphthe- 

Sey Ey Ry Rae Ch aoa Pele 1000 192 283 189 75 28 7 
PP OASIER ew aif stl! Meld yf) (LOOO 7 Le E78 240 123 255 39 8 
PUTO Web) H+ ipa Mai ieest SOOO Le 207 218 113 78 17 26 
moycrocepnalus © ss yar. 1000 | 277 231 139 15 23 31 
EON rat AP a sue 1000 | 163 366 159 64 25 Io 
Whooping-cough. . .. 1000 | 153 254 161 178 68 — 











The following appear to be among the most noteworthy features of this 
table : — 

Among the Lrish, a comparative exemption from all the general diseases 
of the Febrile Group, and from diseases of the digestive and nervous sys- 
tems ; and, on the other hand, a marked liability to general diseases of the 
Constitutional Group, including consumption, but with exception of rheu- 
matism, scrofula, and cancers, and to diseases of the organs of locomotion 
and of the urinary system, with extraordinary mortality from Bright’s dis- 
ease of the kidneys. 

Among the Germans, a reduced mortality from general diseases of the 
Constitutional Group, and a decided liability to those, especially small-pox, 
of the Febrile Group (being an exact reversal of the relations of the Trish 
thereto) ; a comparative immunity from diseases of the organs of locomo- 
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tion and of the integumentary system, and otherwise a general evenness in 
the distribution of the body of deaths among the several groups of diseases, 
and through the list of specific diseases. 

Among the English and Welsh, a liability to the diseases of the nervous, 
circulatory, digestive, and integumentary systems contrasted with compara- 
tive immunity from genera! diseases, both of the Febrile and the Constitu- 
tional groups ; of the specific diseases, scarlet fever, diphtheria, whooping- 
cough, hydrocephalus, croup, erysipelas, apoplexy, and paralysis being 
relatively most fatal, and consumption, intermittent and remittent, cerebro- 
spinal, enteric, and typhus fevers, bronchitis, and small-pox, least fatal. 

Among the Swedes, Norwegians, and Danes, a marked liability to diseases 
of the digestive system, especially dysentery, diarrhoea, and enteritis, and 
an extraordinary mortality from general diseases of the Febrile Group, 
notably measles, scarlet fever, diphtheria, and typhus, enteric, and cerebro- 
spinal fevers, with comparative immunity from general diseases of the Con- 
stitutional Group, and from diseases of the circulatory, nervous, urinary, and 
integumentary systems, and of the organs of locomotion, the deaths from 
cancers, apoplexy, paralysis, bronchitis, hydrocephalus, and Bright’s disease 

of the kidneys being remarkably small. 

Among the Scotch, an evenness in the distribution of the body of deaths 
among the several groups with marked exception only of the diseases of 
the nervous system and of the organs of locomotion, the most noticeable 
exemptions among the specific diseases being small-pox, scrofula, and the 
fevers ; the most noticeable instances of liability, cancers, paralysis, erysip- 
elas, measles, and whooping-cough. 

Among the French, a general evenness in the distribution of the body of 
deaths among the several groups of diseases, with somewhat more of irreg- 
ularity as to the distribution among the specific diseases than among the 
Scotch. 


PERFECTION OF STRUCTURE IN THE HUMAN BODY, AS A 
LEADING ELEMENT OF HYGIENE. 


By NATHAN ALLEN, M. D., LL. D., 
Of Lowell, Mass. 


THE subject of longevity has always attracted much attention. The arts 
and means of prolonging life were frequently made the themes of discus- 
sion, long before the real structure and functions of the most important 
agency in the human body were discovered. But as the principles of 
physiology have of late years become better understood, new interest has 
sprung up in relation to all matters pertaining to health, and the inquiry is 
very generally raised, at the present day, What are the best means of pre- 
serving life, and thus securing the boon—longevity. Now, may there not 
be a great general principle or law, grounded in physiology, which may 
serve as a guide in these matters, and help to illustrate and explain all 
minor facts or secondary considerations? Is there not some standard or 
model established by Nature herself, to which we may always appeal, and 
by which all doubtful questions here may be tested? From our knowledge 
of the laws of nature, as well as of the principles of science generally, we 
should naturally infer that there must be found in physiology some such 
general law, or such standard. 

Several years ago, after somewhat extended observation, and no small 
amount of reflection and reading, I became convinced that there existed a 
great general law of population, or increase, as a fundamental principle in 
physiology, and that this same law of propagation (subject to certain con- 
ditions) extended throughout the whole animal and vegetable kingdoms. 
If such a law in nature does exist, it might be inferred that it would have 
some connection with the greatest amount of health and longevity. 

Law of Propagation. This law may be briefly defined as follows: it is 
based upon a perfect standard of organization, or consists in the perfec- 
tionism of structure ; or, in other words, that every organ in the human body 
should be perfect in structure, and that each should perform its legitimate 
functions in harmony with others. Taking this, then, as a standard, we 
have a great law or principle pervading all organic matter, that furnishes a 
guide by which all deviations from this model, and the manifold changes 
that follow, may be explained and understood. While this law is subject 
to certain conditions, as food, climate, exercise, etc., all these act as sec- 
ondary agents or factors. They may modify the operation of the law, but 
cannot change its nature or general character. 

Evidences in proof of such a law may be deduced from physiology itself, 
from pathology, from the laws of hereditary descent, from the effects of 
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intermarriage of relations, from facts gathered in the history of different 
families, and changes in numbers, as applied to distinct classes, races, and 
nations. But without dwelling upon these points, we maintain that the 
organization upon which this law of propagation is based, presents also 
the only true standard in physiology for the greatest amount of longevity, 
of health, of physical strength and happiness, as well as of beauty in form 
and outline. 

Law of Longevity. But it is proposed to consider here only the appli- 
cation of this law to longevity. By this term is meant long life — the great- 
est duration of human life, whether in isolated cases or in large numbers. 
Where, then, are these cases found, what is their character, and what are 
the facts attending them ? 

In the first place, it is very evident that long life is not dependent alone 
upon food, nor upon climate, nor upon exercise ; neither is it found in any 
one locality, nor with any one people, nor in any particular station; neither 
where great riches nor excessive poverty abound. It is sometimes found 
in the city, but more generally in the country. 

All must admit that some of these conditions are very important, and 
that good health and long life must depend greatly upon the manner in 
which the relations between the various parts of the system and these ex- 
ternal agents are carried on. But after all, may there not exist a general 
law in the body itself upon which these depend? If we had perfect stand- 
ards of organization around us upon which this law is based, its truth 
would be more easily demonstrated ; but instead of such, we have only 
approximations, and these in almost endless variety and form. In order 
that we may have a clearer and more definite understanding of the founda- 
tion of this law, let us carefully examine its physiological conditions. 
Every animal organization is complex,—is composed of many distinct or- 
gans. Each organ has a specific work to do, and in its normal state must 
do so much and no more. Now in the healthiest and most perfectly organ- 
ized structure, all these separate organs are found, not only in a perfectly 
healthy condition, — each one performing its own normal functions, — but 
well balanced and working harmoniously together. In this state “‘ the wear 
and tear,’* or the demands which nature makes to support life and carry on 
its operations, come upon all these organs alike, each according to its own 
nature, without infringing upon that of any other. 

In the promotion of health and longevity, too much stress cannot be 
attached to the importance of preserving this harmony or balance of organ- 
ization. In some respects, the human body may be compared to a perfect 
machine, made up of many complicated parts. How different the working 
or running of such a machine from that of one imperfectly constructed 
and unequally balanced in all its parts! The one seldom needs repairs, 
the other frequently. The one will last as it were for an age ; the other 
becomes almost useless in a short time. 

It is so in reference to the human system. Whenever a certain organ 
or class of organs becomes relatively too large or too small, causing a 
want of balance or harmony in their action, there must be in the very 
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nature of the case far greater liability to disease. Accordingly, it is in 
persons possessing this imperfect, ill-balanced organization, that we find, 
not only the greatest amount of sickness, but that which is most obstinate 
and fatal. How often it happens that some slight derangement or trifling 
weakness operates as the entering wedge to the most serious diseases ! 
It is the weak spot caused by inheritance, or developed by exposure, 
where disease finds its germ or starting point, though all other parts of the 
system are in a perfectly sound condition ; and not unfrequently life is 
terminated by a single organ, or even some part of it, giving out, when all 
the other organs might have performed their healthy functions for many 
years, : 

We dwell upon the importance of this harmony or balance of action in 
the vital forces, for it is the great secret of good health and long life. 


It is a cardinal point in the law of longevity, as will appear from a more 


full sketch of its foundation. 

Perfect Structure and Harmony of Function. It isupon this perfect struc- 
ture or anatomy of the body, combined with the normal] action of all its 
physiological functions, upon which we base this law of longevity. It is 
true we have no such perfect standards or models of human organization 
now existing, but only approximations towards them. Still the law may 
apply to such as we have, just as well as the general law of gravitation or 
attraction to the smallest-sized bodies. We can readily conceive of such 
standards, and how the same law that governs them may be applicable 
to their representatives of whatever grade or character. 

All the pains, the weaknesses, and the diseases of the human body are 
but the result of deviations from this normal state ; and all the means and 
agencies employed for the preservation of health and life look towards 
restoring this standard. It is well known that there are influences con- 
stantly operating to produce changes, both in the structure and functions 
of the system. Some of these agencies have their origin internally ; some 
act entirely external to the body, and others operate by what are called 
laws of heredity. By some of these influences the physical system is im- 
proved and perfected, but by others the deviations from a healthy standard 
are increased more and more. Probably the most powerful of these forces 
is that of inheritance. This agency constitutes a very important element 
in the law of longevity. All writers upon this subject place this condition 
as first and foremost — that one of the almost indispensable requisitions 
for long life, is good healthy stock, or long-lived ancestry. For it has 
been found by universal observation and experience, that the representa- 
tives of such stock live the longest, and that very seldom, if ever, are 
found persons of great age originating from feeble and short-lived an- 
cestry. 

Law of Inheritance. Now what is the secret of this transmitted power 
that conduces so much to longevity? May there not be some general 
principle or law involved in these changes from hereditary influences, which 
may aid us in explaining the why and wherefore?) We know well the 
effects of such power, but what is the explanation, what is the philosophy 
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involved? Under the law in nature that “like begets like,” and that 
when the producing forces are sound and healthy, it is found that their off- 
spring will partake of the same character; and that under favorable cir- 
cumstances this may be continued for several generations. | Sometimes 
there is an improvement in the stock; but not unfrequently a deteriora- 
tion, especially after three or four generations. 

Now what is the peculiarity or type of organization here perpetuated ? 
What are its elements or constituents? What makes it long lived? Do 
we not find that it consists in a sound, healthy structure of every part of 
the body, and that there is a remarkable balance in all the organs and 
harmony of functions? We venture the assertion that such will be found 
the character of this organization in every instance, and that there are 
no exceptions to the rule. Does not this, then, afford evidence that there 
is a general law in nature conducive to longevity, and that this law is 
based upon that organization which is most perfect, and all of whose func- 
tions act most harmoniously? Let us apply the rule to such individuals 
and families reaching a great age, that have come under our own observa- 
tion. For many years I have verified the fact in numerous cases, and have 
never found an exception. 

There is another point of view whereby this law may be tested. Certain 
physiological conditions have been laid down by some writers as sure indi- 
cations of longevity. These conditions embrace the healthy performance 
of the functions of all the leading organs of the body, and may be summed 
up under these heads: Respiration, Digestion, Circulation, Assimilation, and 
Secretion. Where all the vital forces connected with each of these de- 
partments of physiology are found to operate regularly and vigorously, they 
are thought to be the sure indications and precursors of longevity. Now 
what does this imply but soundness of structure and harmony of func- 
tion? Let any one of these fail in the least of performing its part, and 
all suffer. Does not this view of longevity, then, furnish strong evidences 
in favor of the law which has been set forth in this paper ? 

Signs of Longevity. There is another class of facts which has an impor- 
tant bearing upon this question. These are what are denominated the 
physical signs of longevity. There must be a symmetrical development 
of the whole body. The head must not be too large or too small. The 
neck must not be too long or too slender. ‘The chest must be well devel- 
oped, but the abdomen must not be too large. The whole body must be 
well proportioned, not too tall nor too short. No class of organs must be 
too predominant ; or, in other words, the temperaments must be properly 
mixed or blended, especially the nervous and the sanguine possessing 
more of the vital organs, must not be very conspicuous. ‘There are some 
minor signs, such as the voice, the teeth, the color of the eyes and the 
skin, the quality of organization, etc. ; but when we sum up all the fore- 
going signs, do they not clearly point to a harmony or balance of all the 
organs of the body, and thus confirm the truth of the law of longevity as 
here advocated ? 

There is a large body of facts also connected with the cure and preven- 
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tion of disease, that has a direct bearing upon this subject. All sound 
medical treatment and means for the promotion of health, operate in har- 
mony with this great law of longevity. They aim to restore the normal 
structure and healthy functions of every part of the body. 

In all works treating of longevity, great stress is laid upon the influence 
of climate, food, air, water, exercise, etc. Statistics show that while the ex- 
tremes of either heat or cold are not conducive to long life, a moderate 
climate in countries where the changes of temperature are neither too great 
nor too sudden, is decidedly favorable. But even here there must be a 
strict observance of hygienic laws. In relation to the right kinds of food 
and drink, pure air, healthy localities, dwellings, employments, etc., however 
important, they are all secondary agencies, and operate under and in har- 
mony with one great general law. | 

Mental Hygiene. But there is still another class of facts differing from 
any of those mentioned, that has a powerful influence upon longevity, viz., 
the influence of mind upon the body. Mental training, a well-balanced 
mind, a cheerful, contented disposition, and temperate habits, are, with rare 
exceptions, found indispensable. Now these presuppose a harmonious de- 
velopment of the whole body, and particularly of all parts of the brain. 
For it is impossible, we believe, to obtain the qualities here mentioned in 
a high degree without these two conditions. And the nearer this develop- 
ment approaches that standard of organization upon which is based the 
great law of longevity, the greater will be not only the aggregate amount 
of health, but the longer the duration of human life. This statement will 
be found abundantly verified in the history and character of persons who 
have reached a great age. 

This interdependence of body and mind is becoming every year better 
understood. It is found that the relations of the mind to the body, and of 
the various states and changes of physical organization to the mind, have 
a powerful influence upon health. And the more marked and abnormal 
the differences in this relation, the more striking are the effects. If, then, 
health is so dependent upon the state and relation of these two agents, the 
duration of human life must be most sensibly affected by it. And we ven- 
ture the assertion, that the more thoroughly this particular feature of the 
subject is investigated, the more important and far-reaching will be found 
the influence of these reciprocal relations. The evidences derived from 
this source will go far, we believe, towards proving that nature has estab- 
lished a certain harmony or equilibrium of action between the body and the 
mind, and the more perfect that development and harmonious the per- 
formance of their respective functions, the nearer is the approach to that 
standard of organization upon which is based the law of longevity. 

This view explains, in part, why the average age of man has been in-. 
creased by education, and that the greatest longevity is found among 
nations most highly civilized. In confirmation of this remark, a distin- 
guished writer says: “That type of civilization in which the efficiency of 
the community and of the individual is greatest, in which there is the most 
harmonious action between the body and the mind, the greatest happiness 
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of the greatest number, the least excessive expenditure with the least luxury, 
where regularity and temperateness are innate characteristics, will be that 
state of civilization most favorable to longevity.” It is scarcely necessary 
to say that such a type of civilization could not exist without well devel- 
oped physical organizations generally, and a harmonious action of all the 
mental faculties. 

Another well-known writer on this subject, after enumerating among the 
prerequisites to longevity, temperate and regular habits, a cheerful and con- 
tented disposition, says there must be not only an equilibrium of the mental 
faculties, but a descent from long-lived ancestors, a tranquil and happy 
temperament, and general symmetry of physical conformation, and harmo- 
nious proportion of all the different parts and organs of the body. 

Numerous quotations might be cited from other authors, and many ad- 
ditional facts might be gathered from various sources in support of this 
theory of longevity ; but our present limits will not permit. Perhaps the 
theory of one writer should not be passed by unnoticed, inasmuch as it may 
be thought to have some resemblance to the one here presented. 

Theory of M. Flourens. M. Flourens, in a very elaborate treatise, main- 
tained that man ought by virtue of his natural constitution, to live a hun- 
dred years, and that this natural term of life is abridged only by his own 
improvidence, follies, and excesses. The length of human life he attempts 
to establish by the law of growth and by analogy, viz., that every animal 
will live, on an average, five times the period of his growth. Thus, as it is 
found by anatomy that it takes, on an average, twenty years for man to reach 
his perfect growth, especially the bony structure, the limit of life would be 
one hundred years. Flourens held that neither climate, nor food, ‘nor 
_Yace, nor any external condition, had much to do with the duration of life, 
but this depended almost wholly upon the natural constitution, and the 
intrinsic vigor of all the organs of the body. But he does not define very 
clearly how this natural constitution is based upon the anatomy and phys- 
iology of the system, nor attempt to show what are its laws and relations 
to the external world. We all know that climate, food, and other external 
agents have a powerful influence upon the development and preservation of 
the body. One great defect in his theory is, that he does not point out dis- 
tinctly the great laws of health and life, as based on physiology and external 
nature, which extend not only through individual existence, but are univer- 
sal throughout creation. As to the question, What is the natural period of hu- 
man life, provided all the conditions are favorable? perhaps he is not so much 
out of the way, though the testimony of most writers would place the limit 
somewhat less. Flourens presents us no standard of organization as a per- 
fect model of imitation, and upon which the great laws of health and life 
must be based. If we take into consideration the structure and functions of 
the human body, — the design of its existence, and its adaption to external 
objects, — there must be certain relations and fixed laws that govern in all 
these matters. For illustration, there is a fixed law that exists in the rela- 
tion of pure air to the healthy functions of the lungs. It is so in reference 
to all other parts of the body. Now it is in the summing up of all these 
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laws as applied to a perfect organization, that we find the law of longevity. 
All the great laws of nature that are fixed and universal, are invariably found 
based upon her works in a normal state, or in their most perfect develop- 
ment. As in painting and statuary the artist has constantly in his mind an 
ideal model, a typical standard which no living beings have ever reached, 
but only made approximations to, so in physiology it is easy to conceive of 
a standard which represents an organization in its highest state of develop- 
ment. It was with reference to the making up and arranging the constitu- 
ent elements which enter into such a standard that led the most profound 
physiologist in our country, Professor Draper, to make this remarkable 
statement: “ The approach to precision in these hypothetical constants will 
in all times be a measure of the exactness of physiology, and, it may be 
added, also of the practice of medicine. ‘The time is at hand when such a 
typical standard must be the starting point for pathology ; and no rational 
practice can exist without it. The passage of physiology from a speculative 
to a positive science, is the signal for a revolution in the practice of medi- 
cine.” 

Advantages of the Law of Longevity. The question may very properly 
be asked, Supposing there is such a law of longevity, what are its advan- 
tages? We answer, many and great. It is not a mere speculative theory or 
vague hypothesis that cannot be comprehended or applied to any practical 
purpose. It harmonizes not only with all the well-known truths of physiol- 
ogy and pathology, but is sustained by all the agencies employed by nature 
or art for the protection and preservation of life. In fact, it is that great 
general law established by the Creator himself for perfecting and prolonging 
the life of every human being, of which all minor laws are a part and parcel. 
It holds up before us that perfect form and image in which man was created, 
and presents an embodiment of those laws and conditions with which we 
must comply in order to secure the greatest amount of happiness and the 
longest duration of life. With such a standard constantly before us, shall 
we not make greater efforts to conform to it than if we had no such concep- 
tion? Besides, by means of understanding the various deviations from this 
perfect standard, we obtain a better knowledge of the infirmities, the liabil- 
ities, and the weaknesses of the human system. It presents a new stand-point 
from which to survey the causes of disease as well as the agencies employed 
for its cure and prevention. It gives us a clearer and better understanding 
of the principles of hygiene and sanitary laws, and enjoins the absolute 
necessity of observing them, if good health and long life are to be secured. 
It shows that all the changes which occur in the human system are subject 
to law ; that disease, of whatever type and character, or wherever found, is a 
violation of law; and all treatment and remedies, whether provided by 
nature or art, must be viewed as agents or means to repair the injury. 

Applied to Life Insurance. But there is one use to which this law may be 
applied, of incalculable value. We refer to Life Insurance. This is becom- 
ing an immense business, scarcely surpassed in interest and magnitude 
by that of any other in the country. From the best sources of information, 
it is estimated that there are over five hundred thousand or half a million 
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lives insured in over two hundred different companies, and the amounts 
invested and at risk would startle one not accustomed to figures. The 
largest proportion of this business has sprung up within twenty or thirty 
years, and what is singular, the larger the business and the wider its 
expansion, the greater the changes in its management and the more un- 
certain are its results. We should naturally suppose that time and expe- 
rience would give permanence and stability ; but what a sad spectacle is 
presented by the rise and fall of so many life insurance companies as have 
occurred, some of them, too, after many years apparently of successful ex- 
perience! What a history of wrecks, losses, and disappointments does it 
exhibit! Scarcely can a parallel be found in the history of any other 
incorporated business in the country. 

Commencing more than thirty years ago as an examiner for life insur- 
ance, appointed by the London Loan Office, and having since been con- 
nected as an examiner with several other companies, I have become more 
and more convinced that there was here room for great reform. But there 
are some questions on this subject of great interest, which we cannot now 
discuss, but which, under other circumstances, might claim attention ; our 
present object is simply to show wherein this law of longevity may be 
applied with great success to life insurance. 

In the examination of any organic structure, with reference to forming 
an estimate of its continuance, we must understand correctly its nature 
and construction, as well as the laws that govern its action. If it is made 
up of many parts or distinct organs, we must comprehend fully their rela- 
tions to each other and to external objects. But in order to make the best 
use of such knowledge, and form an intelligent estimate of results, we want 
some general law or standard of appeal, which shall be applicable to the 
whole. To any one acquainted with the earlier history of the different 
sciences, it is well known what great advantage was found when a large 
body of facts or amount of knowledge had been obtained, that by the dis- 
covery of a general principle all these facts and this knowledge could be 
more systematically arranged and satisfactorily explained. It is somewhat 
so in applying this law of longevity to life insurance, though it may be sub- 
ject to many conditions and cannot be reduced to mathematical accuracy. 

Prerequisites of Longevity. Without explaining again this law and its 
conditions, let us briefly notice some of its applications in determining the 
prospect or continuance of life. All the essential elements or prerequisites 
for longevity may be conveniently arranged or summed up under three dis- 
tinct heads, namely, constitution, inheritance, and obedience to law. 

1st. It furnishes the examiner for life insurance with a standard of or- 
ganization with which the constitution of all persons examined may be 
compared, and which will assist in forming a correct judgment of their 
soundness or in detecting the physical deviations from a normal standard ; 
then what are the liabilities to disease, and what the prospects or proba- 
bilities of life. Without such a standard or guide we have no general rule 
to test the soundness or strength of the constitution. It must depend very 
much upon opinion merely, which, of course, will vary according to the 
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differences of judgment in different individuals. With such a model con- 
stantly before us as nature has furnished, we can understand more exactly 
and fully the relations which all parts or organs of the body sustain, one 
to another, as well as to external nature; and then we can calculate or 
forecast far better the changes to which they may be subjected. The more 
of such knowledge we possess the more accurately can we estimate the 
continuance or prospect of life. 

2d. All writers upon life insurance lay great stress upon inheritance 
or a long-lived ancestry. This has been found by universal experience, to 
be one of the prerequisites, in fact an indispensable condition of long 
life. Now, why —why is this so important? What are the reasons, what 
does it mean? What is the rationale of it or what lessons does it teach? 
Does it not clearly and distinctly imply, that if there is any truth in this 
power of inherited organization for long life, — the more perfect the organi- 
zation, the greater the power, — there must certainly be found somewhere 
in nature a great general law of longevity? The influences of hereditary 
descent have as yet received but little attention compared with their im- 
portance, even by the medical profession, and before they can ever be 
thoroughly understood, it will be found, if we mistake not, that there exists 
in physiology as a fundamental principle, a general law of propagation, 
and as a part and parcel of the same, will also be found this law of lon- 
gevity. In the matter of life insurance, a thorough knowledge of these 
hereditary influences is of the utmost importance. 

3d. Conditions of Health. Obedience to law. This has a very wide ap- 
plication, including all the physical laws and relations of body and mind. 
The better these laws and relations are understood and the more strictly 
all are observed, the greater will be the amount of health and the longer 
human life. But in order to effect this most successfully the conditions of 
good health must first be fully understood, such as pure air and water, 
wholesome diet and drink, healthy vocation and residence, regular hours of 
exercise and sleep, temperate habits, right mental and moral culture, with 
a cheerful, contented disposition. 

With the increased knowledge and observance of these laws of health, 
many individuals have not only prolonged their own lives, but the average 
duration of human life within forty or fifty years has considerably ad- 
vanced. But physiology in its practical applications is yet in its infancy. 
When its principles become so generally understood and appreciated as to 
be practically applied throughout the community, in every family and by 
every individual, then will be found a great diminution of disease as well 
as of early mortality. Now, by having a true standard of organization for 
testing a good constitution and by understanding correctly the laws of he- 
reditary descent, it gives us new and more definite views of the various 
conditions of health. In the examination of persons for life insurance all 
these laws or conditions must be taken into account, and after careful and 
thorough investigation, it will finally be found that all these principles and 


agencies operate in harmony with, and are based upon, one great general 
law in nature — the law of longevity. 
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The question may still be asked, Wherein, how, or in what way more in 
detail, can this law be made practical? ‘To answer this question fully would 
require a volume. Only two or three further suggestions can here be of- 
fered. 

It points out directly the true means or sources of health and life, — that 
there is no fortuitous chance or mystery in them, but that they are all gov- 
erned by laws which can be understood and obeyed. It expounds correctly 
the great laws of inheritance which furnish the ground-work —the prerequi- 
sites for good health and long life. It explains the absolute necessity in 
the outset, of a sound constitution, of a well-balanced organization. It 
shows the relation and importance which human agency holds in propaga- 
ting a sound and healthy stock. It teaches every individual more clearly 
what are the peculiarities and weaknesses of his own constitution as well 
as what are his particular dangers or liabilities to disease. It is this exact, 
this definite and personal knowledge that may be turned to the greatest 
account in the prevention of disease. If every individual in the community 
could be thus made acquainted with his own physiology together with the 
laws of hygiene, we should soon see a most surprising difference in the rela- 
tive amount of sickness as well as of early mortality. 


THE GENERAL CAUSES OF DISEASE. 


By WM. CLENDENIN, M. D., 
Of Cincinnati, O. 

THE imperfections and general incompleteness of the science of physiology 
present the greatest obstacle to the prosecution of the study of the origin 
and causation of disease. Upon the accuracy and extent of our knowledge 
of physiology and pathology must depend in a great measure a proper ap- 
preciation of the sources of disease and an intelligent application of prevent- 
ive methods, on a large scale. It is obvious that the means which advance 
the one will aid us to a more perfect knowledge of the other. We are at 
the outset compelled to acknowledge that the facts required for sanitary in- 
vestigation are, for the most part, unrecorded ; hence, not available. An 
accurate registration of deaths in a community furnishes, it is true, much 
valuable information not otherwise to be obtained ; but a mortuary record 
does not present a proper basis for correctly estimating the prevalence or 
extent of any particular type of disease not necessarily fatal in its character, 
and affords no indication as to the method by which such diseases are to be 
guarded against or prevented, and too often the information afforded by 
such records reaches us at a period too remote to be made available for 
sanitary research. 

The registration of all the cases of the commonly prevalent diseases of a 
community or locality, among such portions of the population as may be 
necessary, would be the most correct method of forming an estimate of the 
state of the public health. It is certainly practicable to register the more 
prevalent maladies of a community, a mining district, or manufacturing es- 
tablishments, — likewise of a city or populous district. Such a registry of 
disease would bring to light many causes of sickness hitherto unrecognized 
and thus enhance the means of improving the public health. Much time is 
generally lost after the outbreak of a disease before the facts are made 
known to the sanitary authorities ; hence valuable lives are sacrificed, suf- 
fering and poverty often result, and the opportunity is lost of ascertaining 
the source or cause of the disease and of limiting or preventing its spread. 
A systematic registration of all cases of sickness, whether fatal or not, 
would instruct the sanitary authorities as to the state of the public health 
and furnish them with the advantages afforded by the speediest information, 

We should observe that no inconsiderable difficulty attendant upon the 
study of causation arises from our overlooking and ignoring the influence of 
what are apparently unimportant circumstances. The wonderful advances 
of knowledge through the agencies of the microscope and the laboratory 
have, in a measure, carried us beyond the consideration of causes that are 
both general and constant, though these often be of sufficient force to 
impair health, or even destroy life. For example, we are indifferent to the 


THE GENERAL CAUSES OF DISEASE. 47 


sources and prevention of such diseases as are quite common with the 
phenomena of which we are familiar, while other diseases of less frequent 
occurrence and less destruction to life, prevailing only at long intervals, or 
attended with alarming symptoms, receive the full attention of physicians. 
Thus the most terrible apprehension is aroused by the actual advent of 
Asiatic cholera ; all who can possibly do so flee from cities and towns thus 
invaded, and sanitary measures are hastily improvised by the local authori- 
ties; and yet an epidemic of Asiatic cholera sweeping over our country is 
not, during the period of its prevalence, as destructive to human life as many 
other diseases which do not excite alarm and rarely even attract attention. 
During the cholera epidemic of .1849 and 1850 (in the United States), the 
deaths by this disease are reported to have been 31,506, while during the 
same period there were 32,874 deaths from other forms of disease of the 
intestinal canal, and the number of deaths by fever was greater than those 
by cholera. 

Each period of human life seems to be marked by a special susceptibility 
to certain diseases ; the deaths during infancy, youth, mature life, and ad- 
vanced age, are each assigned in the aggregate, to special or certain causes. 
Do we therefore conclude that the diseases incident to these several periods of 
existence, are produced by special causes, and that those causes are active 
and present only during the stage of life referred to ; or has this liability to 
certain diseases at certain ages of life, its origin in the state or condition of 
the developmental or nutritive process, or of certain organs only? If the 
latter be the real cause, are we therefore powerless, and are the results to 
be regarded as inevitable? But a careful examination of all the facts in 
the case, will, it is believed, show conclusively that there are no general or 
special causes, or conditions, existing and affecting persons of one age, that 
do not exist at every other period of life. The exceptions, if any exist, are 
very few. 

In the enumeration of causes of disease the greatest prominence is given 
by authors, to certain physiological processes — to the establishment and 
cessation of the functions of certain organs of the body. What a train of 
childhood’s ills is supposed to follow the evolution of the primary teeth ; 
and, at the age of puberty, how many diseases are attributed to the catame- 
nial flux, and later in life, to its cessation. 

It is humiliating to consider the excessive mortality among young chil- 
dren in American cities ; one third (nearly) die in the first year, and one 
half before they have attained the fifth anniversary of their birth. Is man- 
kind weaker and possessed of less vitality, or more susceptible to disease 
than it formerly was ; is it exposed to more danger at present than during 
an earlier period of the world’s history ; have diseases increased in number 
and fatality ; or do the requirements of society and the results of our social 
system, added to the omnipotent behests of custom and fashion, create new 
sources of a more permanent interruption of the sense of well being? 

Among the various causes assigned for the great mortality among chil- 
dren, “teething” seems to be the most common. Almost every disease inci- 
dent to childhood is regarded by medical men, and also by others, as being 
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the result of pain produced by the eruption of the milk teeth. “The cut- 
ting of the milk teeth,” Marshall states, “is doubtless, in many cases, though 
not necessarily, a painful process.” If it is not necessarily a painful process, 
it is certainly very important to know when, or under what circumstances, 
or conditions, it becomes so. The primary teeth begin to appear about the 
seventh month, and perfect their series at the expiration of the second year, 

The statistics of the public health departments of this and of other coun- 
tries, demonstrate that the highest death-rate among children occurs during 
the first six months of infancy, and consequently before the teeth begin to 
appear ; the next highest rate of mortality occurs during the last six months 
of the first year of life. The mortality tables everywhere show that the 
death-rate among children steadily and perceptibly diminishes from and 
after the fourth or fifth month of child-life ; that is, after the time at which 
the teeth generally begin to appear ; for example, 7,499 children died in New 
York during the year 1867, whose ages were less than one year ; of this 
number 891 died during the first week ; 884 between the first and fourth 
week ; 945 between the fourth and eighth week; 885 during the third 
month ; 1,613 between the third and sixth month ; and 2,281 during the re- 
maining six months of the year. In Cincinnati, during the last six years, 
6,766 children were reported to have died under one year of age; of this 
number, 801 died during the first week ; 778 between the first and fourth 
week ; 824 between the fourth and eighth week; 703 during the third 
month ; 1,546 between the third and sixth month ; and.2,014 during the last 
half of the year. These figures show very conclusively that the greatest 
sacrifice of child-life occurs at a period when dentition could not have suffi- 
ciently advanced to produce any injurious impression upon the delicate 
nervous system of the child. 

To what causes, then, may we properly and correctly ascribe this difference 
in mortality, and what is it that so strongly predisposes the child of three 
months to diseases which one of as many years would successfully resist 
or escape altogether? In healthy localities the death-rate of children under 
one year of age ought not to exceed one in six ; but in some of the cities of 
this country it is one in three. 

The records of the various public health organizations of this country 
show that the diseases most destructive to life, in children under one year 
of age, are the same that, with rare exceptions, cause the death of those a 
year or so older, namely, convulsions, congestion and inflammation of the 
brain, hydrocephalus, atrophy and debility, diarrhcea, cholera infantum, 
pneumonia, etc., etc. 

There are certain physiological changes taking place coincident with teeth- 
ing but in no wise consequent upon it, which may become pathological. 
During the early period of childhood the food is taken into the stomach by 
a sucking process ; there is neither mastication nor insalivation, properly so 
called ; the glands of the stomach and intestines are at this period only suf- 
ficiently developed for the digestion of albuminous liquids ; subsequently 
(and during the period of first dentition), the salivary glands enlarge and 
become active, and hence the cause of the “drooling” so often witnessed, 
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and supposed to be caused by the irritation of teething ; the glands of the 
stomach and intestinal tubes undergo a simultaneous development, prepara- 
tory to, and necessary for, the digestion of starch and fats. During these 
changes there is necessarily an increased flow of blood to these numerous 
glands, and, under favoring circumstances diarrhcea and other diseases of 
the bowels or stomach and assimilative organs may ensue. 

The popular opinion in reference to dentition as a cause of disease often 
leads to the sacrifice of life. It lessens the appreciation of true causes, and 
diverts attention from them. If a child is taken sick during the period of 
teething, the parents, deceived by this popular opinion, attribute the child’s 
sickness to this cause, and do not suspect the existence of any other. The 
real cause of the disease is not, therefore, discovered at all, or if so, not 
until too late to successfully combat the evil. 

Among children, sickness and mortality follow the months, and, in cities, 
it is generally increased from fifteen to twenty per cent. by the heat of 
summer ; there is also, perhaps, a slight increase over the average during 
the winter months ; and yet mortuary tables, compiled with the greatest 
attainable accuracy for many years, clearly prove that on the average of 
years, and, also in each single successive year, the mortality is excessive in 
cities and large towns, as compared with the immediately adjacent country 
districts under the same climatic conditions. Again, the death rate is never 
uniform throughout all portions of a city. Those parts which are clean, in 
which the houses are properly constructed and well ventilated, and where 
the inhabitants enjoy pure water and wholesome food, exhibit moderate bills 
of mortality; while on the other hand, those localities in which the streets 
are narrow and filthy, and where a pauper population lives in cellars and 
underground rooms, or is crowded together in tenements erected upon 
ground formed perhaps of the sweepings of streets and market places, 
where the contents of cess-pools surcharge the porous earth, the death rate 
is always much higher, especially when to these conditions is added a high 
summer temperature. Wherever such conditions are met with, sickness 
must prevail ; and thus all physiological processes — growth and develop- 
ment — will become perverted, and if the causes be long continued they will 
certainly result in physical deterioration. Nor must the rich selfishly con- 
clude that they themselves will not be influenced by those evils which they 
allow to scourge the poor. Whatever disturbs to any considerable extent the 
nutrition of the body, destroys that harmony which exists between the nat- 
ural waste constantly going on in it and the assimilative processes by which 
such losses are repaired, and must produce disease. ‘The child continues to 
grow and develop so long as the nutritive and secretory functions of the mother 
are maintained, and the harmony of nature is undisturbed. But if from any 
cause nutrition is impaired, perverted, or interrupted, as it would be by the 
mammary secretion becoming deteriorated, or the food unsuitable, or if the 
child be kept in a vitiated atmosphere, or its body not properly protected 
against changes of temperature, the life processes become perverted or ar- 
rested altogether, and vitality so far diminished as to offer but little, if any, 
resistance to disintegrating action. Whatever therefore interferes with, or 
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perverts nutrition, lowers the vital powers and lessens resistance to disease, 
and constitutes what is termed a “predisposition” to disease, or it may be 
an immediate cause of disease. This, we conceive, is the only sense in which 
the term “predisposition to disease” can be properly applied, and it is the 
only way in which any one is ever predisposed to disease. 

The hygienic relations of food is a subject that is supposed to be generally 
well understood, and yet nothing in our practical every day life presents so 
many examples of ignorance, and exhibits such flagrant violations of the 
laws of health. The history of the Irish famine and pestilence of the years 
1846, and 1847 developed the dreadful effects of starvation, and fully demon- 
strated that the want of food in sufficient quantities to nourish the body is 
not only a predisposing but actually an exciting cause of disease, and may 
cause the most terrible epidemics. 

The quality and also the adaptation of food to the age and condition of the 
digestive organs exercises a powerful influence in the development of dis- 
ease. In his treatment of infantile diseases, the medical attendant very sel- 
dom inquires further than to assure himself that his little patient is nourished 
directly by its mother, disregarding or forgetting the fact that the secretion 
of the mammary glands, both in its quantity and quality, is very greatly and 
directly influenced by the nervous system, and especially by emotional states. 
Sir Astley Cooper affirms that ‘“ there is evidence that the mammary secre- 
tion may acquire an actually poisonous character, under the influence of 
violent mental excitement.” Fits of anger and anxiety of mind diminish the . 
quantity and alter the quality of the milk. Numerous authors might be 
cited in support of these statements, but the facts are too familiar to require 
further evidence. 

We may further remark that it is also well known, to physicians at least, 
that the milk carries with it, in a greater or less degree, the peculiar charac- 
teristics of food. Exercise, when excessive, diminishes the quantity of but- 
ter, and increases the amount of caseine in milk. What then must be the 
effect upon the child nursed by a mother who is constantly subjected to the 
harrassing and depressing influence of poverty and its attendant conse- 
quences, living perhaps in a damp and vitiated atmosphere, and upon scanty 
and unwholesome food ? 

To these causes must be added a bad constitution inherited from parents. 
There are few biologists who dispute the influence of heredity, not only of 
ancestral peculiarities, but of disease also. We have sufficient evidence that 
such a cause does exist, and that it, sooner or later in life, manifests itself 
as a predisposing influence and diminishes the power of resistance to dis- 
ease, and perverts the life processes. The physician can do but little for 
the inheritors of scrofula, syphilis, and other hereditary diseases, and yet it 
should be understood that even persons thus diseased may outgrow their in- 
herited vitiation of constitution. In the language of Maudsley, “ Here, as 
elsewhere, in nature, like produces like ; and the parent who makes himself 
a temporary lunatic or idiot by his degrading vice, propagates his kind in 
agen: and entails on his children the curse of the most hopeless 

ate.” 
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There is a popular opinion, not confined to the ignorant alone, that as 
mankind has advanced in a material and intellectual point of view the num- 
ber of diseases has increased ; that many diseases are the necessary accom- 
paniments of mental development, of arts and industry ; and that the higher 
education of youth produces effeminacy, debility, and disease. 

Such a view is incorrect, because every onward step in the path of knowl- 
edge and true refinement has had a beneficial influence, The sanitary con- 
dition of communities improves, fa7vz passu, with the education and _intelli- 
gence of the people composing it. There are, however, some serious errors 
connected with and growing out of the manner in which we seek to accom- 
plish the grand purposes of civilization. The principles and plans adopted 
in most of our schools and colleges is at direct variance with those rules of 
being and of doing which fulfill all that is needful to bodily health and men- 
tal vigor. A uniform standard is adopted by teachers, which is usually so 
high that it is adapted only to the ablest minds, and it therefore has to be 
attained, by the less gifted, by undue mental effort. Children are generally 
classified in schools according to their ages or acquirements at the time of 
their admission, regardless of their mental capacity or physical state. All 
the children composing a class are supposed to possess the same vigor, and 
quality of mind, equal powers of application, endurance and adaptability. 
The powers of mind of some of the pupils are likely in consequence to be 
overtasked by the constant and severe effort required to keep pace with their 
classes in the curriculum of studies. From this cause the brain and nervous 
system become, at first, morbidly excitable, but subsequently, if not relieved 
by rest and relaxation from study, the memory is weakened, and the power 
of thought and concentration of the mind proportionately diminished. The 
physical organs promptly sympathize with, and are speedily brought under 
the influence of, this depressed nervo-mental state, especially when large 
numbers of children are in attendance, and kept for hours daily in an improp- 
erly heated and badly ventilated school-room. 

Both the body and the mind are, in this manner, very often permanently 
enfeebled, and the nutrition of the body is thus so greatly impaired that 
growth and development are retarded, perverted, or it may be permanently 
arrested, and the child is thus doomed to a life of suffering, to terminate, 
perhaps, in a premature death. 

The physiological changes which are effected at the period of puberty, and 
‘which result in the perfection of the highest physical powers of animal life — 
the power of reproduction, characterized as it is by the awakening of new pas- 
sions, feelings, and aspirations, — has always been considered as particularly 
dangerous to life, or as rendering the individual especially susceptible to dis- 
ease. ‘There is much that, in a hasty survey, seems to countenance such an 
opinion. A more careful examination of the question shows, however, the 
incorrectness of such an hypothesis. The influences brought to bear and the 
new conditions developed are apparently different in their character and 
effects, but they operate in a similar manner and produce the same results 
(through other parts and organs) as those causes to which reference has 
already been made as creating diseases among children. ‘The proper recur- 
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rence of those phenomena associated with ovulation is regarded as evidence 
of health and vigor of constitution ; but if those phenomena be not observed, 
and the health of the individual subsequently becomes impaired, their non- 
appearance is considered as the cause. The excess of females over males in 
the death record (in the census tables), is assigned by physicians to causes 
having their origin in derangement of the catamenia; while on the other 
hand, those causes which derange or delay the catamenia are too often 
overlooked or totally disregarded. The whole of the child-bearing period is 
almost universally regarded as peculiarly hazardous to female life, and yet 
we have the authority of Dr. Faar that “the child-bearing women of a popu- 
lation are, in the language of the insurance offices, ‘select lives.’” And Dr. 
Brinton (also of Great Britain), an equally good authority, states that, 
“apart from a few exceptions, we are bound to remember that all the perils 
decreed to the female leave her life, as a whole, rather superior to that of 
the male of corresponding age ; in other words, that the pain and danger of 
child-birth do not bring about an excess of mortality at all approaching that 
which results from the greater exposure, toil, and intemperance of the 
stronger sex.” These statements are fully corroborated by the experience 
of life insurance companies in this country and in Europe. According to 
the last United States census, after the thirty-fifth year the death-rate of the 
sexes is decidedly in favor of females; and of those from fifty-five to sixty 
years of age, nearly one third less women die than men. 

Deranged menstruation is much more commonly the result than the cause 
of disease. ‘The fact that consumption causes the death of a larger number 
of females than of males between the ages of fifteen and thirty-five years is 
attributed to irregularity and derangements of the catamenial flux. But 
have we not a more fruitful and common cause in the requirements of soci- 
ety, so often opposed to common sense, and the imperious demands of cus- 
tom and fashion, which are most fully recognized and followed during this 
very period? ‘The consequences of ovulation are excessively annoying and 
inconvenient to fashionable women, as it interferes with their social pleas- 
ures and amusements. ‘To obviate these periodical annoyances recourse is 
often had to ablutions with cold water: the consequence is that the flow 
from the surcharged and excited organs is suddenly arrested by the contrac- 
tion of the vessels. The same result is very frequently and unintentionally 
brought about by unseasonable changes of attire, or by unsuitable clothing. 
From these causes, so common and so constant, result many of those 
diseases which are prejudicial to female health, and which so often end in 
consumption. 

The local evils which so certainly follow the causes last cited, are multi- 
form and intricate, as every physician is aware, and yet grave as they may 
be they do not cease with the individual, for they have a moral as well as a 
physical effect and bearing upon the community at large. 

Of the numerous local effects of the sudden arrest of the catamenial flow, 
caused by untimely and improper ablutions of cold water, hematocele is the 
most dangerous. Hematocele may be followed by, or produce, adhesions 
between the intra-pelvic organs, and of other organs of the abdomen, or of 
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its muscular walls, producing flexion of the uterus, or narrowing and perhaps 
obliteration of its canal, and thus become an additional cause of derange- 
ment of the uterine functions, — preventing conception, or, if impregnation 
should take place, the uterus being bound down by the adhesions referred 
to, its power of expansion becomes limited, the term of utero-gestation can- 
not be completed, and repeated miscarriages must ensue. 

But the most common cause of the excessive death-rate among females, 
during the period of greatest activity of the reproductive organs, is compre- 
hended in the fact that the largest part of a woman’s life is spent zz che house, 
or its immediate surroundings, and we should therefore look to the condition 
of the dwelling for the explanation. The fact is that the mother is subjected 
to the same conditions — to the same morbific influences — that are largely 
instrumental in causing a high death-rate among young children, viz.: a 
vitiated atmosphere, caused by want of drainage, want of sunlight, improper 
or defective ventilation, etc., etc. The far-reaching ill effects from these 
causes fall with immense disproportion upon females, and especially upon 
the poor, the ignorant, and the subordinate. 

It generally, indeed almost always, falls to the lot of woman to minister to 
the wants of the sick, thus exposing her directly to the poisonous exhala- 
tions thrown off from the skin and lungs of the diseased ; and furthermore, 
when disease is generated in, or carried into the dwellings of the poor, the 
time usually given to cleanliness must now be devoted to the care of the 
sick, and the effects are most likely to manifest themselves in little children 
and females —the helplessness of the one and the necessities of the other 
making it impossible for either to escape. 

The same conditions produce the same results in males. The reports of 
the Registrar-general of England show very clearly the influence of occupa- 
tions upon health and longevity. The deaths of farmers at the age of thirty- 
five to forty-five years was 9 in 1,000, while that of tailors was 14, of bakers 15, 
and of butchers 17 int,ooo. The great mortality among butchers is probably 
due to the effect of the elements of decaying matter by which they are sur- 
rounded while engaged at their occupation. M. Lombard exhibits trades in 
relation to the prevalence of consumption. He has shown that in every 
one thousand deaths in each of the different occupations noticed, the follow- 
ing proportions were furnished by this disease : — 


DEATHS, 
With vegetable and mineral emanations . ; : : 5 “270 
With various dusts ; ‘ : . : : , : : 145 
With sedentary life . ; F , : ‘ ; : A Ik AO 
With workshop life ‘ ; : : ; 3 ‘ : . 138 
With hot and dry air . ‘ F ; : : : : : Res Ey 
With stooping posture . ‘ ; paid 13 ; ‘ : 122 
With sudden movement of the arms 2 : ; : : per ETO 
With muscular exercise and active life : - : : ; 89 
With exercise of the voice : . : : ‘ ‘ . Mees (9 
Living in the open air . : ; ‘ 73 


And it may be further stated ae the Dates the ae rriGon of life, the less 
liability to consumption exists. Marc d’Espré has proved that tuberculosis 
occasions 68 deaths per thousand among the rich, and 223 deaths per thou- 
sand among the poor. 
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By GEORGE M. BEARD, A. M., M. D., 
Of New York. 


THomas HuGHES, in his life of ‘‘ Alfred the Great,” makes a statement that 
“the world’s hardest workers and noblest benefactors have rarely been 
long-lived.” 

That any intelligent writer of the present day, and especially a writer who, 
like Mr. Hughes, is a thoughtful student of mental hygiene, should make a 
statement so absolutely untrue, shows how hard it is to kill an old super- 
stition. 

The remark is based on the mischievous theory, which — against the clear- 
est evidence of general observation — has been held for centuries, that the 
mind can be used only at the injurious expense of the body. This theory 
has been something more than a mere popular prejudice; it has been a 
professional dogma, and has inspired nearly all the writers on hygiene since 
medicine has been a science. On the basis of this theory, intellectual and 
promising youth have been dissuaded from entering brain-working profes- 
sions ; and thus, much of the choicest genius has been lost to the world ; 
students in college have abandoned plans of life to which their tastes 
inclined, and gone to the farm or workshop ; authors, scientists, and investi- 
gators in the several professions have thrown away the accumulated experi- 
ence of the best half of life, and retired to pursuits as uncongenial as they 


were profitless. The superstition, for it hardly deserves to be called a 


theory, has therefore wrought immense evil specifically by depriving the 
world of the services of some of its best endowed natures, and generally by 
fostering a habit of accepting statement for demonstration. 

Between 1864 and 1866, while preparing a thesis for graduation, I ob- 
tained statistics on the general subject of the relation of occupation to 
health and longevity that convinced me of the error of the accepted teach- 
ings in regard to the effect of mental labor. These statistics, which were 
derived from the registration reports of this country and of England, and 
from a study of the lives of many prominent brain-workers, were incor- 
porated in an essay on the subject, that was delivered before an Association 
of Army and Navy Surgeons in New Orleans in 1863, and afterwards pub- 
lished in the “ Hours at Home” Magazine. ‘The views I then advocated, 
and which I enforced by statistical evidence, were : — 

1st. That the brain-working classes — clergymen, lawyers, physicians, 

1 The Science Monthly having been permitted to publish Dr. Beard’s Paper upon “ Atmos- 
pheric Electricity and Ozone’ immediately after it was read before the Public Health 


Association, the author has been pleased to substitute for it this chapter of more general 
interest upon “ Longevity of Brain- Workers.” — E. H. 
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merchants, scientists and men of letters, — lived very much longer than the 
muscle-working classes. 

2d. That those who followed occupations that called both muscle and 
brain into exercise, were longer-lived than those who lived in occupations 
that were purely manual. 

3d. That the greatest and hardest brain-workers of history have lived 
longer on the average than brain-workers of ordinary ability and industry. 
, 4th. That clergymen were longer-lived than any other great class of 
brain-workers. 

sth. That longevity increased very greatly with the advance of civiliza- 
tion; and that this increase was too marked to be explained merely by 
improved sanitary knowledge. 

6th. That although nervous diseases increased with the increase of culture, 
and although the unequal and excessive excitements and anxieties atten- 
dant on mental occupations of a high civilization, were so far both prejudi- 
cial to health and longevity, yet these incidental evils were more than coun- 
terbalanced by the fact that fatal inflammatory diseases have diminished in 
frequency and violence in proportion as nervous diseases have increased ; 
and also that brain-work is, fer se, healthful and conducive to longevity. 

Many of these views have since received various and powerful confirma- 
tion, and by a number of independent observers.t The statistics on this 
subject I have endeavored to use without abusing them; to draw from 
them only those lessons that they are really capable of teaching. Among 
those classes who live mainly by routine and muscular toil (mechanics, 
artisans, laborers, etc.) change of occupation is the rule rather than the ex- 
ception, especially in this country; and any statistics of mortality de- 
rived from the Registration Reports, are, so far as these classes are con- 
cerned, of but little value in the study of the relative effects of the different 
occupations on health and longevity. Another important complication 
arises from the fact that certain occupations, as clerkships, positions in 
factories, teaching, etc., are followed almost exclusively by the young 
and middle-aged ; while other callings, as judgeships, are filled only by 
those in middle and advanced life. Another difficulty arises from the fact 
that some important occupations, as journalism, for example, are adopted 
only by a limited number; and the number in them who annually die is too 
small to afford any basis for comparison. But this generalization is, I am 
persuaded, admissible, that the greater majority of those who die in any one 
of the three great professions — law, theology, and medicine — have, all their 
lives, from twenty-one upwards, followed that profession in which they died. 
The converse generalization, that the great majority of those who die in the 


1 Those who desire to obtain the detailed facts on this subject are referred to my Essay 
in Hours at Home (Oct. 1867); to my series of papers on “‘ Hygiene for Students,” in 
the College Courant (1869); to my Home Physician, p. 380; to Dr. Derby’s Registration 
Reports of Massachusetts and Farr’s Registration Reports of England (Supplement to 22d) ; 
to Dr. Edward Jarvis’s Papers on the “ Increase of Human Life,” in Atlantic Monthly 
(Oct., Nov., and Dec., 1869) ; to Dr. Elam’s Physician’s Problems ; Hon. B. G. North- 
rup’s Report of the Connecticut Board of Education (1869, pp. 61-74) ; and to the Reports 
of the Life Insurance Company for Clergymen (Bible House, N. Y.). 
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muscle-working avocations, have all their lives followed some kind of muscle- 
working employment, however frequently they may have changed from one 
to another at different periods, is also true. Very few who once fairly enter 
theology, medicine, or law ever permanently change to a purely physical 
calling; and, on the other hand, the number of those who begin life as 
farmers, laborers, and mechanics, and end it as lawyers, physicians, or 
clergymen, is quite limited, even in the United States, where every man has 
a better chance to follow the bent of his genius than in any other country. 

A comparison, therefore, of the longevity of the professional and of the 
muscle-working classes, as derived from Registration reports, such as I have 
made, is quite justifiable. The value of this comparison would be vitiated 
if it could be proved that those who enter the professions are originally 
healthier and stronger, and come from better stock than those who enter 
physical avocations ; but in this country, the practice has been to allow the 
more delicate members of a family to enter a profession, whilst the tough 
and hardy work on the farm or learn a trade. Here, as in Europe, there is 
erowing up a distinctively intellectual class who live solely by brain-work ; 
it is, however, not from this class alone, but from the farming, mercantile, 
and artisan class that the ranks of the professions are filled. 

Great Longevity of Great Men. J have ascertained the longevity of five 
hundred of the greatest men in history. The list I prepared includes a 
large proportion of the most eminent names in all the departments of 
thought and activity. 

It would be difficult to find more than two or three hundred illustrious 
poets, philosophers, authors, scientists, lawyers, statesmen, generals, physi- 
cians, inventors, musicians, actors, orators, or philanthropists, of world-wide 
and immortal fame, and whose lives are known in sufficient detail, that are 
not represented in the list. My list was prepared, not for the average lon- 
gevity, but in order to determine at what time of life men do their best work. 
It was, therefore, prepared with absolute impartiality; and includes of 
course, those who, like Byron, Raphael, Pascal, Mozart, Keats, etc., died 
comparatively young. Now the average age of those I have mentioned, I 
found to be 64.20. 

The average age at death at the present time, of all classes of those 
who live over twenty years, is about fifty. ‘Therefore, the greatest men 
of the world have lived longer, on the average, than men of ordinary 
ability in the different occupations by fourteen years ; six years longer than 
physicians and lawyers ; nineteen or twenty years longer than mechanics 
and day laborers ; from two to three years longer than farmers ; and a frac- 
tion of a year longer than clergymen, who are the longest-lived class in our 
modern society. The value of this comparison is enforced by the consider- 
ation that longevity has increased with the progress of civilization, while 
the list I prepared represents every age of recorded history. A few years 
since I arranged a select list of one hundred names, comprising the most 
eminent personages, and found that the average longevity was over seventy 
years. Such an investigation any one can pursue ; and I am sure that any 
chronology, comprising from one to five hundred of the most eminent per- 
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sonages in history, at any cycle, will furnish an average longevity of from 
sixty-four to seventy years. Madden, in his very interesting work, “The 
Infirmities of Genius,” gives a list of two hundred and forty illustrious 
names, with their ages at death. The average I found to be sixty-six and a 
fraction. 

In view of these facts, it may be regarded as established that “the world’s 
hardest workers and noblest benefactors” have usually been very long-lived. 


CAUSES OF THE GREAT LONGEVITY OF BRAIN-WORKERS. 


The full explanation of the superior longevity of the brain-working 
classes, would require a treatise on the science of sociology, and particu- 
larly of the relation of civilization to health. The leading factors, account- 
ing for the long life of those who live by brain-labor, are as follows :— 

1. Zhe inherent and essential healthfulness of brain-work. 'To work is to 
grow ; and growth, except it be forced, is always healthful. It is as much 
the function of the brain to cerebrate, as of the stomach to digest ; and cer- 
ebration, like digestion, is normal, physiological, and healthful. In all 
Organizations of force, the exercise of force develops more force; work 
evolves strength for work. A plant that is suffered to bud and bloom, is 
more sturdy and longer lived than the plant that is kept from the light, or 
trimmed of all its blossoms. By thinking, we gain the power to think ; func- 
tional activity, within limits, tends to vigor and the self-preservation of an 
organ, and of the body to which the organ belongs. ‘The world has been 
taught that the brain can be developed only at the expense of the other 
organs of the body; granting that brain-work strengthens the brain itself, 
the rest of the body is impoverished thereby— hence disease, and early 
death. But recent investigations in cerebro-physiology, seem to indicate 
that the centres of thought in the anterior region of the brain, are also 
the centres of muscular motion ; and hence it may perhaps be inferred that 
to develop the brain may be one method of developing the muscles.’ It is 
certain that the brain-working classes are, on the average, well developed 
muscularly ; and in size and weight are superior to the purely muscle-work- 
ing classes. 

2. Brain-workers have less worry, and more comfort and happiness than 
muscle-workers. Worry is the converse of work; the one develops force, 
the other checks its development, and wastes what already exists. Work is 
growth ; worry is interference with growth. Worry is to work what the 
chafing of a plant against the walls of a greenhouse is to limitless expan- 
sion in the free air. In the successful brain-worker, worry is transferred 
into work ; in the muscle-worker, work too often degrades into worry. 
Brain-work is the highest of all antidotes to worry; and the brain-working 

1] here refer to the experiments of Hitzig, of Berlin, in the electrical irritation of the 
brains of living animals. These experiments have been confirmed by a variety of experi- 
ments undertaken by Ferrier, of London, by myself, and other observers. I use the word 
centre, in an experimental sense ; and the above theory of the relation and definition of the 
thought centres, and muscle centres, is merely a provisional suggestion. (See Archives of 


Electrology and Neurology, May, 1874, for a record of my own experiments, with remarks, 
and also a general resume of facts.) 
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classes are therefore less distressed about many things, less apprehensive 
of indefinite evil, and less disposed to magnify minute trials, than those who 
live by the labor of the hands. To the happy brain-worker, life is a long 
vacation ; while the muscle-worker often finds no joy in his daily toil, and 
very little in the intervals. Scientists, physicians, lawyers, clergymen, ora- 
tors, statesmen, literati, and merchants, when successful, are happy in their 
work, without reference to the reward ; and continue to work in their special 
callings long after the necessity has ceased. Where is the hod carrier, 
that finds joy in going up and down a ladder ; and, from the foundation of 
the globe until now, how many have been known to persist in ditch-digging, 
or sewer-laying, or in any mechanical or manual calling whatsoever, after 
the attainment of independence? Good fortune gives good health. Nearly 
all the money of the world is in the hands of brain-workers ; to many, in 
moderate amounts, it is essential to life, and in large or comfortable amount 
it favors long life. Longevity is the daughter of luxury. Of the many ele- 
ments that make up happiness, mental organization, physical health, fancy, 
friends * and money — the last is, for the average man, greater than any 
other, except the first. Loss of money costs more lives than the loss of 
friends, for it is easier to find a friend than a fortune. Almost all muscle- 
workers are born, live, and die poor. To live on the slippery path that lies be- 
tween extreme poverty on one side, and the gulf of starvation on the other ; 
to take continual thought of to-morrow, without any good result of such 
thought ; to feel each anxious hour that the dreary treadmill by which we 
secure the means of sustenance for a hungry household may, without warn- 
ing, be closed by any number of forces, over which one has no control, to 
double and triple all the horrors of want and pain, by anticipation and 
rumination, — such is the life of the muscle-working classes of modern civil- 
ized society ; and when we add to this the cankering annoyance that arises 
from the envying of the fortunate brain-worker who lives in ease before his 
eyes, we marvel not that he dies young, but rather that he lives at all.? 

3. Brain-workers live under better sanitary conditions than muscle-workers. 
They have better food and drink, warmer clothing, breathe purer air, and 
are less exposed to fatal accident and the poison of disease. None of the 
occupations are ideal ; none fulfill all the laws of health; but the muscle- 
working callings are all more or less unhealthy ; tradesmen, artisans, com- 
mon laborers, and even farmers (who combine muscle with brain-work), all, 
are forced to violate sanitary law, every hour of their lives ; not one out 
of ten have enough good food ; many are driven by passion and hunger to 
excess in the worst forms of alcoholic liquors ; for a large number, sleep is a 
luxury of which they never have sufficient for real recuperation ; healthful 


1 T do not here’refer to accumulated wealth exclusively, but to income or sufficient amount 
to purchase comforts and luxuries. Many persons (and notably successful professional 
men), live out their days in comfort and luxury, although they never succeed in accumulating 
fortunes ; to them, their reputation is wealth and capital. 

2 Those who question the truth of the above picture, are referred to any of the recently 
published essays and treatises on the condition of the peasantry of England. Observations 
show, that in our own country, not only in large cities, but in all manufacturing towns, and 
even in farming districts, the laboring classes are as badly circumstanced as I have stated. 
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air is but rarely breathed by the laboring classes of any large city ; expos- 
ure to weather, that brings on fatal inflammatory diseases ; accidents that 
cripple or kill — in all these respects, the muscle-worker, as compared with 
the brain-worker, is at stupendous disadvantage. 

4. The nervous temperament, which usually predominates in brain-workers, 
7s antagonistic to fatal, acute, inflammatory disease, and favorable to long life. 
Comparative statistics have shown, that those in whom the nervous temper- 
ament prevails, live longer than those in whom any one of the other tem- 
peraments prevail, and common observation confirms the statement. Ner- 
vous people, if not too feeble, may die every day. They live, but they do 
not die; they talk of death, and each day expect it, and yet they live. 
Many of the most annoying nervous diseases, especially of the functional, 
and some even of the structural varieties, do not rapidly destroy life, and 
are indeed consistent with great longevity. I, have known a number of 
men and women who were nervous invalids for half a century or more, and 
died at an advanced age. It is one of the compensations of nervousness 
that it protects the system against those febrile and inflammatory diseases 
that are so rapidly fatal to the sanguine and the phlegmatic. ‘The nervous 
man can expose himself to malaria, to cold and dampness, with less danger 
of disease, and with less danger of death if he should contract disease, than 
his tough and hardy brother. This was shown in the late war, when deli- 
cate, ensanguined youth, followed by the fears of friends, went forth to 
camp and battle, and not only survived, but grew stout amid exposures that 
prostrated by thousands the lumbermen of Maine, and the sons of the 
plough and the anvil. In the conflict with fevers and inflammations, 
strength is often weakness, and weakness becomes strength — we are saved 
through debility. Still further, my studies have shown that, of distinctively 
nervous diseases, those which have the worst pathology and are the most 
hopeless, such as locomotor ataxia, progressive muscular atrophy, apoplexy 
with hemiplegia, and so on, are more common and more severe, and more 
fatal among the comparatively strong and tough, than among the most del- 
icate and finely organized. Cancer, even, goes hardest with the hardy, and 
is most relievable in the nervous. 

5. Brain-workers can adapt their labor to their moods and hours and periods 
of greatest capacity for labor, better than muscle-workers. In nearly all intel- 
lectual employments there is large liberty ; literary and.professional men 
especially, are so far masters of their time that they can select the hours 
and days for their most exacting and important work ; and when from 
any cause indisposed to hard thinking, can rest and recreate, or limit them- 
selves to mechanical details. Thus, there is less of the dreadful in their 
lives ; they work when work is easy, when the desire and the power are in 
harmony ; and, unlike their less fortunate brother in the mill or shop, or 
diggings, need not waste their force in urging themselves to work. Forced 
labor, against the grain of one’s nature, is always as expensive as it is unsat- 
isfactory ; it tells on the health and on life. Even coarser natures have 


1In my paper on “ Spinal Congestion and Locomotor Ataxia,” in the Philadelphia Med- 
ical Times for January 24 and 31, 1874, I have discussed this point in some detail. 
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their moods, and the choicest spirits are governed by them; and they who 
worship their moods do most wisely ; and those who are able to do so, are 
the fortunate ones of the earth. 

Again, brain-workers do their best work between the ages of twenty-five 
and forty-five ; before that period they are preparing to work ; after that pe- 
riod, work, however extensive it may be, becomes largely a matter of routine. 
Lawyers and physicians do much of their practice after forty ; but to prac- 
tice is easy, to learn is hard —and the learning is done before forty or 
forty-five. In all directions, the French motto holds true: “ It is the first 
step that costs.” Successful merchants lay the foundations of fortune in 
youth and middle life, to accumulate, and recreate, and take one’s ease in 
old age; thus they make the most when they are doing the least, and only 
become rich after they have ceased trying to be so.’ 

With muscle-workers, there is but little accumulation, and only a limited 
increase of reward ; and in old age, after their strength has begun to decline, 
they must, with increasing expense, work even harder than before. 

To this should be added the consideration that manual employments 
cost as much force after they are learned as before; they can never, like 
many intellectual callings, become so far forth matters of routine as to re- 
quire little effort. It is as hard to lay a stone wall after one has been lay- 
ing it fifty years, as during the first year. The range of muscular growth 
and development is narrow, compared with the range of mental growth ; 
the day-laborer soon reaches the maximum of his strength. The literary or 
scientific worker goes on from strength to strength, until what at twenty-five 
was impossible, and at thirty difficult, at thirty-five becomes easy, and at 
forty a pastime ; and besides he has the satisfaction that the work done so 
easily at thirty-five and forty is incomparably better than the work done 
with so much difficulty at twenty-five. 

6. Comparative Longevity of the Professions. Inasmuch as professional 
men do not usually change their callings, but die in the special profession 
in which they have lived, the vital statistics, at least of lawyers, physi- 
cians, and clergymen, become of value in determining their comparative 
longevity. I found in my researches made several years ago, that lawyers 
and physicians lived to be about fifty-seven or fifty-eight. The difference in 
the longevity of lawyers and physicians is but trifling. My observations in 
this respect have been variously confirmed by other statiscians.? 


1 The whole subject of,“ The Relation of Age to Work,” I have discussed in my pamphlet 
on Legal Responsibility in Old Age, to which I may refer those who are interested in the sub- 
ject. What is there written, is preliminary to an exhaustive treatise now in the course of 
preparation. 

2 “ An investigation made bya Berlin physician into the facts and data relating to human 
longevity shows the average age of clergymen to be 65 ; of merchants, 62; clerks and far. 
mers, 61 ; military men, 59; lawyers, 58; artists, 57 ; and medical men, 56. Statistics are 
given showing that medical men in England stand high in the scale of longevity. Thus; 
the united ages of twenty-eight physicians who died there last year, amount to 2,354 years, 
giving an average of more than 84 years toeach. The youngest of the number was 80; the 
oldest, 93 ; two others were 92 and 89, respectively ; three were 87, and four were 86 each ; 
and there were also more than fifty who averaged from 74 to 75 years.” 
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LONGEVITY OF THE PRECOCIOUS. 


That precocity predicts short life, and is therefore a symptom greatly to 
be feared by parents, has, I believe, never been questioned. In poetry and 
in science, the idea has been variously incorporated that early brilliancy is 
a sure indication of a feeble constitution and an early death. This view is 
apparently sustained by analogy, and by facts of observation. Plants that are 
soon to bloom are soon to fade ; those which grow slowly live long and decline 
slowly. Observing these facts, we naturally adhere to the opinion that the 
same principle should hold good as regards men, but in making the analogy 
we forget that it loses its force, unless the objects implicated start in life 
with the same potential force and are surrounded by the same external con- 
ditions. It is probable that, of two individuals with precisely similar organ- 
izations and under similar circumstances, the one that develops earlier will 
be the first to die ; but we are not born equally endowed and similarly cir- 
cumstanced. Not only are men unlike in organization, but they are very 
widely unlike ; between the brain of Shakspeare and the brain of an idiot is 
a measureless gulf, and we may believe that difference of degrees may be 
found between the greatest and simply great men. We may believe that 
some are born with far more potential nervous force than others. They are 
millionaires in intellect as well-as in money, who can afford to expend 
enormous means without becoming impoverished. An outlay of one hun- 
dred dollars may ruin the mechanic, working for his daily wages, while the 
royal merchant may spend a thousand, and barely know it. There are 
those who can begin their life-work earlier, toil harder and longer, than the 
average, and yet attain a very great age. The average age of 500 illustri- 
ous men, including those who did not exhibit any special precocity, was 
about 64.20. Of these 500 individuals, among whom there were twenty-five 
women, 150 were decidedly precocious, and their average age was 66.50, or 
more than two years higher than that of the list of 500, that included the 
precocious and non-precocious. So far as I could ascertain, the instances 
of extraordinary longevity were as great among the precocious as among 
those who were not.’ My investigations in this department fully confirm 
the remark of Wieland, that “‘an almost irresistible impulsé to the art 
in which they are destined to excel manifests itself in future virtuosi— in 
poets, painters, etc., from their earliest youth.” 

Not only in poetry and painting, but also in philosophy, in science, and 
in invention — indeed, in every great department in which human nature 
has displayed itself, it is true, as Milton beautifully remarks, “ Childhood 
shows the man, as morning shows the day.” 

Madder, in his “ Infirmities of Genius,” says, that “ Johnson is indeed of 

1 A contributor to the Galaxy for August (G. W. Winterburn) thus discourses con- 
cerning musical prodigies. Investigating the records of the past two centuries, he finds 
213 recorded cases of acknowledged prodigies. None of them died before their fifteenth 
year, some attained the age of 103 — and the average duration of life was 58 — showing 
that, with all their abnormal precocity, they exceeded the ordinary longevity by about six 


per cent. Those who died before the age of 21 were, without exception, musicians of the 
very highest order. 
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the opinion that the early years of distinguished men, when minutely traced, 
furnish evidence of the same vigor or originality of mind by which they are 
celebrated in after-life.” 

The more closely I study biography, the more strongly I become convinced 
that the number of really illustrious geniuses who did not give early mani- 
festations of their genius is very limited. I do not forget that some of the 
currently reported exceptions are very striking. ‘Thus we are told that 
Chalmers at school was stupid and mischievous ; that Adam Clarke, as a 
boy, could do nothing but roll huge stones about; that of Sir Walter Scott, 
his teacher, Professor Dalzell, frankly said: ‘‘ Dunce he was and dunce he 
would remain ;” that Burns, though a good athlete, showed, in his boyhood, 
no unusual gifts; that Goldsmith was “a plant that flowered late;” that 
John Howard, and Napoleon, and Wellington were, to say the least, but 
little remarkable at school ; and that the father of Isaac Barrow is reported 
to have said that “if it pleased God to take away any of his sons, he prayed 
that it might be his son Isaac, as being the least promising of them all.” 

These exceptions, apparent and real, may be explained in two ways :— 

1st. The stupidity attributed to men of genius may be really the stupidity 
of their parents, guardians, and biographers. 

Men are precocious, if they are precocious at all, in the line of their 
genius. It is observed, as Wieland has stated, that almost all artists and 
musicians are recorded as precocious, the exceptions being very rare. 
Music and drawing appeal to the senses, attract attention, and are there- 
fore appreciated, or at least observed by the most stupid parents, and noted 
even in the most superficial biographies. Philosophic and scientific thought, 
on the contrary, does not at once, perhaps may never, reveal itself to the 
senses, —it is locked up in the cerebral cells. Inthe brain of that dull, pale 
youth, who is kicked for his stupidity and laughed at for his absent-minded- 
ness, grand thoughts may be silently growing ; the plant which to-day looks 
stunted and dwarfed may hereafter quicken into life, rise into strength and 
beauty, — to give fruit and shade to many generations. Scott, for example, 
though he stood low in his class at school, yet very early exhibited genius 
as an inventor and narrator of “ tales of knight-erranty, and battle, and en- 
chantments.” 

Newton, according to his own account, was very inattentive to his studies 
and low in his class, but a great adept at kite flying, with paper lanterns 
attached to them, to terrify the country people, of a dark night, with the 
appearance of comets ; and when sent to market with the produce of his 
mother’s farm, was apt to neglect his business, and to ruminate at an inn 
over the laws of Kepler. 

It is fair to infer that the stupidity attributed to many other distinguished 
geniuses may be similarly explained. ‘This belief is enforced by the consid- 
eration that many, perhaps the majority, of the greatest thinkers of the world 
seemed dull, inane, and stupid to their neighbors, not only in childhood 
but through their whole lives. The -brains as well as the muscles of men 
differ in the times of their growth. Of a dozen individuals of the same 
endowments and external conditions, some will ripen early, others late. 
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This is observed in colleges, where some who take the lead in everything 
make no farther progress in after life. They “strike twelve the first time.” 
Others who, between fifteen and twenty-five are dullards, between twenty- 
five and forty develop great powers. 

It is probable, however, that nearly all cases of apparent stupidity, in young 
. geniuses, are to be explained by the want of circumstances favorable to the 
display of their peculiar powers, or to a lack of appreciation or discernment 
on the part of their friends. It is very difficult to find any college graduate 
of remarkable ability who did not, during his collegiate course, in some 
way manifest the germs of that ability, but there are many who fail in the 
prescribed routine of studies in the race for literary honors, who yet, in 
some department or other, do attain distinction. As compared with the 
world, the most liberal curriculum is narrow; to one avenue of distinction 
that college opens, the world opens ten. In order to learn the material of 
which a college class is made, it is necessary not only to look at the marks 
on the tutor’s book and scan the prize list of the societies, but also to go 
out on the ball ground and down the river— we must mingle in the evening 
carousal and study the social life of the students in their rooms, or their 
walks, and in vacation. 

Whether we regard those general considerations or not, the statistical fact 
remains that, in spite of the incompleteness of biographies, and the ignorance 
of parents and teachers, a very considerable proportion of the greatest geniuses 
of the world are known to have been as remarkable in their precocity as in their 
genius ; and in spite of this precocity were exceedingly long-lived. 

Great precocity, like great genius, is rare. Although I have known but few 
children whom fond parents did not at some time believe to be more or less 
superior to the average, yet I do not remember that I ever saw a very pre- 
cocious child. There is in some children a petty and morbid smartness that 
is sometimes mistaken for precocity, but which in truth does not deserve 
that distinction. 

The manifestation of genius in childhood is as normal and as healthful 
as its manifestation in maturity ; but in childhood, as in extreme old age, 
the effects of overtaxing the powers are more severely felt than in maturity. 
Petty smartness is oftentimes a morbid symptom ; it comes from a diseased 
brain, or from a brain in which a grave predisposition to disease exists. 
Such children may die young, whether they do or do not early exhibit 
unusual quickness. 

The morbidly precocious soon wear themselves out, early find their level, 
and in after life are stupid or ordinary ; the normally physiologically preco- | 
cious go on from strength to strength, and do not reach their maximum until 
between thirty and forty ; and live longer and are capable of working 
harder than those of average gifts. There have been noted and oft-quoted 
instances where the precocious geniuses have died in early manhood, or just 
at reaching the maximum of their strength between thirty and forty. The 
names of Pascal, Mozart, Keats, will be at once recalled. But we forget the 
infinite nimber who have died at the same age or earlier, and of the same 
diseases ; but who neither in childhood nor in manhood exhibited any supe- 
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rior genius. ‘The only method of arriving at the truth on the question is 
the one I have adopted; that is, to obtain the average longevity of a large 
number, who were known to have been greatly precocious, and compare it 
with the average longevity of other able men in the same departments. 

Those who have not given special thought to this theme will be surprised 
to learn how early and how strikingly the genius of some of the greatest and 
longest-lived heroes was displayed. Leibnitz, at twelve, understood Latin 
authors well, and wrote a remarkable production. Gassendi, “‘ the little doc- 
tor,” preached at four; and at ten wrote an important discourse. Goethe, be- 
fore ten, wrote in several languages. Meyerbeer, at five, played remarkably 
well on the piano. Niebuhr, at seven, was a prodigy ; and at twelve had 
mastered eighteen languages. Michael Angelo at nineteen had attained a 
very high reputation. At twenty Calvin was a fully-fledged reformer, and 
at twenty-four published great works on Theology that have changed the 
destiny of the world. Jonathan Edwards, at ten, wrote a paper refuting the 
materiality of the soul ; and at twelve was so amazingly precocious that it 
was predicted of him that he would become another Aristotle. At twenty 
Melancthon was so learned that Erasmus exclaimed: ‘ My God! What 
expectations does not Philip Melancthon create!” 


CAUSES OF THE EXCEPTIONAL LONGEVITY OF GREAT BRAIN—WORKERS. 


The explanation of the surprising longevity of great brain-workers is 
quite complex. The readiest answer to the problem would be that brain- 
work is healthful ; and that, therefore, the better the brain and the harder 
it is worked, the longer the life of its possessor. Such a solution would not 
be entirely true ; and if it were true unqualifiedly, it would clear up but 
one side of the question. 

The answer is to be found, not in any single consideration, but in many, 
as follows : — 

1. Great men usually come from healthy, long-lived ancestors. Longevity is 
a correlated inheritance of genius. In order that a great man shall appear, 
a double line of tough, more or less vigorous fathers and mothers must fight 
in the struggle for existence and come out triumphant. However feeble 
the genius may be, his parents or grandparents are usually strong; or if 
not strong, are long-lived. Great men may have nervous if not insane rel- 
atives ; but the nervous temperament holds on to life longer than any other 
temperament. ‘The great man may himself be incapable of producing other 
great men ; in him indeed the branch of the vace to which he belongs may 
reach its consummation, but the stock out of which he is evolved must be 
strong, and usually contains latent if not active genius.’ Longevity is, of 
course, hereditary, like all qualities or tendencies of organized life ; and if 
great men come from long-lived stock, this fact is one most potent explana- 
tion of their exceptional longevity. 

2. A good constitution usually accompanies a good brain. ‘The cerebral and 

1 That intellectual qualities are subject to all the laws of hereditary descent, so far as we 


know these laws, has been fully established by the researches of Galton in England, and 
of myself in this country. I therefore assume the fact without argument. 
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muscular forces are correlated. ‘This view, though hostile to the popular 
- faith, is yet sound and supportable. A large and powerful brain in a small 
and feeble body is a monstrosity. “In monstrosities Nature reveals her 
secrets,” says Goethe. When a specially small and delicate frame sus- 
tains a specially large and potent brain, men wonder, as at a tree bowed to 
the earth by the weight of its over-abundant fruit. Everywhere Nature is a 
slave to the necessity of correlation or correspondence of parts and organs 
with each other; and unless she heeds it, all organized life would become 
awry and misshapen. In all the animal realm, there is a general though not 
unvarying relation between the brain and the body of which it is a part and 
to which it ministers. An hundred great geniuses, chosen by chance, will 
be larger than a hundred dunces anywhere —will be broader, taller, and 
more weighty. In all lands, savage, semi-civilized, and enlightened, — the 
ruling orders, chiefs, sheiks, princes by might and mind, scientists, authors, 
orators and great merchants, weigh more than the slaves, peasants, and 
riff-raff over whom they rule ; and bear the evidences of their superiority so ' 
clearly that they need no other insignia. In any band of workmen on a 
railway, you shall pick out the “ boss,” by his size alone ; and be right four 
times out of five. Those monstrosities where genius is cabined in a 
small body, show the law by their very rarity. 

3. Great men who are permanently successful have correspondingly greater 
will than common men; and force of will is a potent element in determining 
longevity. ‘The one requisite for great success is “ grit;”’ and, more uni- 
formly than any other single quality or combination of qualities, it is found 
in those who attain high distinction. In the grand struggle for existence 
it is everywhere the stiff upper lip that conquers ; the timid and the yield- 
ing are cowed and crushed, and over them rise the courageous and the 
strong. In certain special lines, as poetry and art, extraordinary gifts may, 
as it were, draw their possessor into fame with but little effort of his own ; 
but the highest seats in the temples both of art and poetry are given only to 
those who have earned them by the excellence that comes from consecutive 
effort, which everywhere tests the vital power of the man. ‘That longevity 
depends not a little on the will, no one will dispute. The whole subject of 
the relation of mental character to longevity is one of vast interest, and is 
too far-reaching to be here discussed ; but this single point must be granted 
without argument, that of two men every way alike and similarly circum- 
stanced, the one who has the greater courage and grit will be the longer- 
lived. One does not need to practice medicine long to learn that men die 
that might just as well live if they resolved to live; and that myriads who 
are invalids could become strong if they had the native or acquired will to 
vow that they would do so. Those who have no other quality favorable to 
life, whose bodily organs are nearly all diseased, to whom each day is a day 
of pain, who are beset by life-shortening influences, yet do live by grit alone, 
Races and the sexes illustrate this. The pluck of the Anglo-Saxon is shown 
as much on the sick-bed as in Wall Street or on the battle-field. During 
the late war I had chances enough to see how thoroughly the black man 
wilted under light sickness, and was slain by disease, over which his white 

5 
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brother would have easily triumphed. When the negro feels the hand of 
disease pressing upon him, however gently, all his spirit leaves him. The 
great men of history are as much superior in their will-power to the average 
of their fellows, as are the races to which they belong to the inferior and 
uncivilized races. They live, for the same reason that they become famous. 
They obtain fame because they will not be obscure ; they live because they 
will not die. } 

4. Great men work more easily than ordinary men. Their expenditure of 
force to accomplish great things is less plenteous than the expenditure of 
ordinary men to accomplish such things. A Liverpool draft-horse draws 
with ease a load at which a delicate racer might tug and strain without 
moving it. Ruskin is quite right when he says that the greatest work is 
done easily. The best action is the unconscious. It is the essence of genius 
to be automatic and spontaneous. ‘The common mind cannot attain this 
spontaneity, or at any rate, only to a slight degree. Many a huckster or 
corner tradesman expends each day more force on work or worry than a 
Stewart or a Vanderbilt. It is notorious that Beecher’s great sermons cost 
him only an hour’s musing or so, while many country pastors work for a 
week over “efforts” that suggest no thought, except pity for the composer. 
Great genius is usually industrious, for it is its nature to be active ; but its 
movements are easy, spontaneous, joyous. There are probably many 
school-boys who have exhausted themselves more over a prize composition 
than Shakespeare over “ Hamlet,” or Milton over the choicest passages in 
‘Paradise Lost.” At one time I acted as surgeon on a gunboat of the 
United States Navy on the blockade, which was under the command of a 
man who, I am sure, worried and exhausted himself more over that 
little craft than did Admiral Farragut over the entire squadron. When | 
he died, shortly after the close of the war, I was requested by his widow to 
use my influence in procuring a pension for her. This I was able to do 
most conscientiously, for I knew that he had worn himself out in the service, 
although the vessel under his charge, while I was on board at least, never 
went into action, chased no blockade runner, and experienced not one 
moment of real peril. 

5. Lhe advantages that belong to the brain-working orders in general, Of 
these I have already spoken in some detail. The great brain-workers of 
the world have not all been rich ; neither have they all been poor ; some of 
them have lived a portion of their lives, but very few all their lives, in 
extreme want; and the majority have been most of the time surrounded 
with at least moderate comforts. 


CAUSES OF THE GREAT LONGEVITY OF CLERGYMEN. 

When, in 1867, I first called attention to the fact that clergymen were 
longer-lived than any other class of brain-workers, serious doubt was ex- 
pressed whether there might not be some error in my statistics. So much 
had been said of the pernicious effects of mental labor, of the ill-health of 
brain-workers of all classes, and especially of clergymen, that very few 
were prepared to accept the statement that the clergy of this country and ~ 
of England lived longer than any other class, except farmers, and very 
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naturally suspected a lurking fallacy. Other observers, who have since 
given special attention to the subject, have more than confirmed this con- 
clusion, and have shown that clergymen are longer-lived than farmers. 

The Rey. Josiah F. Tuttle, D. D., President of Wabash College, Indiana, 
has ascertained the ages of 2,442 clergymen —6o0o0 Trinitarian Congrega- 
tionalists, 317 Presbyterians, 231 Episcopalians, 268 Baptists, 208 Metho- 
dists, 166 Unitarians, etc., — and found that the average was “a little over 
61 years.” ‘Considerably over one half of the whole were over 60 years 
of age at their death; three fourths of the whole were over 50 years old at 
death ; and seven eighths of the whole were over 40 years of age at death.” 
Dr. Tuttle found that the average age at death of 408 individuals (not 
clergymen), and who had died over 21 years of age, was a little over 51 
years. ‘This result pretty nearly corresponds with mine. 

But by far the more thorough investigation on this subject, and one that 
must fully settle the question for all minds over whom facts have any in- 
fluence, has been recently made by Rev. J. M. Sherwood, formerly editor of 
“Hours at Home,” and now Secretary of the “ Society for Promoting Life 
Insurance among Clergymen.”. This gentleman has labored long and pa- 
tiently in this department, and has ascertained that the average age of our 
ministers at death is sixty-four. The report (I quote from Document No. 3 
of the Society) states : ‘this is four years more than the longevity of the most 
favored (?) class; ten years more than in the other professions : and from 
twelve to nineteen years above that of mechanics, artisans, miners, ope- 
ratives, and the like.” 

These conclusions differ slightly from mine, but the difference is in favor 
of clergymen. Mr. Sherwood informs me that he had obtained the average 
from a list of ten thousand clergymen, whose ages at death he ascer- 
tained at great labor by consulting “‘the minutes of ecclesiastical bodies for 
thirty years past, the catalogues of theological seminaries, Wilson’s ‘ His- 
torical Almanac,’ Dr. Sprague’s ‘Annals of the American Pulpit,’ bio- 
graphical dictionaries, the files of religious journals, etc.” 

A list of ten thousand is sufficient and more than sufficient for a general- 
ization ; for the second five thousand did nothing more than confirm the 
result obtained by the first. It is fair and necessary to infer that if the list 
were extended to ten, twenty, or even one hundred thousand, the average 
would be found about the same. 

In England, also, clergymen live to a greater age than any other class, 
According to the report of the Secretary of the Clerical Mutual Life 
Assurance Society, the mortality is less than that in twenty other com- 
panies by a very important percentage. 


CAUSES OF THE EXCEPTIONAL LONGEVITY OF CLERGYMEN. 


The reasons why clergymen are longer-lived than any other class of 
_ brain-workers are these : — 

1. Their callings admit of a wide variety of toil.—In their manifold 
duties their whole nature is exercised —not only brain and muscle in 
general, but all, or nearly all, the faculties of the brain— the religious, 
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moral, and emotional nature, as well as the reason. Public speaking, when 
not carried to the extreme of exhaustion, is the best form of gymnastics 
that is known ; it exercises every inch of a man, from the highest regions 
of the brain to the smallest muscle. In his public ministrations, in his 
pastoral calls, in his study, in his business arrangements, in his general 
reading, the pastor exercises more widely and variously than any other call- 
ing. 

2. Comparative freedom from financial anxiety. —'The average income of 
the clergymen of the leading denominations of this country. in active 
service as pastors of churches (including salary, house rent, wedding fees, 
donations, etc.), is between $800 and $1,000, which is probable not very 
much smaller than the net income of all other professional classes. Fur- 
ther, the income of clergymen in active service is collected and paid with 
greater certainty and regularity, and less labor of collection on their part 
than the income of any other class except government officials. Then, again, 
their income, whether small or great, comes at once, as soon as they enter 
their profession, and is not, as with other callings, built up by slow growth. 

Worry is the one great shortener of life under civilization; and of all 
forms of worry, financial is the most frequent, and for ordinary minds, the 
most distressing. Merchants now make, always have made, and probably 
always will make, most of the money of the world ; but business is attended 
with so much risk and uncertainty, and consequent worry, that merchants 
die sooner than clergymen, and several years sooner than physicians and 
lawyers. 

By what I here say, I do not mean to give the impression that clergymen 
are properly paid; for it is thoroughly true, as was once remarked by a 
certain political economist: ‘“‘We pay best, — 1st. Those who destroy us 
— generals. 2d. Those who cheat us— foliticians and quacks. 3d. Those 
who amuse us — actors and singers ; and least of all, those who instruct us.” 

The average income of all classes in this country is small — about $700 
a year — and for the laboring classes not more than half that sum ; and if 
the same efforts were made to obtain the details of the financial history of 
every family in the land, as has been done in the case of clergymen, there 
would be some very dreary reading. 

3. Their superior mental endowments. —'The law which I derive from the 
study of vital statistics is, that other conditions being the same, the greater 
and richer the brain, the greater the longevity. 

Now I speak calmly and discriminately, and from a careful comparison 
of biographical data, when I say that the clergymen of this country —as 
represented by the Congregational, Presbyterian, and Unitarian denomina- 
tions — have presented a higher average of the higher kinds of ability than 
any other equally large class, of any age or section, of recorded history. 

During the past fifteen years, there has been a tendency which is now 
rapidly increasing, for the best endowed and best cultured minds of our 
colleges to enter other professions, and the ministry has been losing while 
medicine, business, and science, have been gaining. 

4. Their superior temperance and morality. — Clergymen are more regular 
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in their sleep, Leh and exercise, than any other intellectual class ; and 
yar re less exposed to injurious mfnences and contagious diseases chant some 
ther occupations. Very rarely, indeed, does a clergyman become grossly 
intemperate, or addicted to gambling, or to the exclusive and injurious pur- 
suit of any animal pleasures." 


a 1 Against the statements in regard to the superior morality of clergymen, I must, of 
ra course, make the concession that they, are occasionally found guilty of sexual irregularities. 
The number of clergymen, more or less prominent, who, within my own knowledge have 
been convicted of serious sins in this direction, is quite large ; and it is, at first thought, a. 
puzzling fact in psychology, that those who are so upright in other respects should so “oled 
yield to the temptations that come through the sexual appetite. My explanation is that — 
as clergymen live largely in a world of emotion, and the emotions excite and stimulate each 
4 het, Even the noblest and holiest feclings are liable to arouse the lowest animal pas- 
sions. Religious insanity often accompanies sexual insanity; and in our asylums, those 
who talk wildly of Jesus Christ frequently need strait-jackets to keep them from self-abuse. 
Among the sane and the healthy, benevolence, large-heartedness, and sincere piety, even, 
may, in a nature not fitly balanced by strong reason and will, open the doors of sexual _ 
em 
Those tender, confiding, spiritual recluses who thus fall into sin are called hypotrites, — 
a when, had they been insincere, they would not have sinned, for they would have been less 
tempted ; their faith is their ruin ; they fall through their very virtues. 
{ gang are far more tempted than clergymen, and are in other respects not so moral ; 








THE GERM THEORY OF DISEASE AND ITS RELATIONS TO 
HYGIENE. 


By F. A. P. BARNARD, LL. D., or NEw York, 
President of Columbia College. 


No more striking evidence can be adduced of the intellectual advance- 
ment characteristic of modern times, than the general recognition among 
men of the universal reign of law. It is true that this general recognition 
has not.yet become quite universal. There are not wanting many, even in 
our enlightened age, to whom the advent of a comet still brings feelings of 
dismay, and in whose belief the wind literally bloweth where it listeth, every 
day. The belief in lucky and unlucky days has by no means disappeared, 
and among even the well educated there are yet some who would not wil- 
lingly put to sea on the brightest Friday morning that ever shone. It is dif- 
ficult to disabuse the mind of impressions which almost inevitably find a 
place there in the infancy of individuals and of peoples. Every event of 
which the causes are obscure, is naturally attributed by the ignorant or in- 
experienced, either to blind chance or to the purposed interference of some 
supernatural power ; and such is the strength of the imagination that the 
feeling often survives long after reason has exploded the error. 

There is no class of natural phenomena which the men of all times have 
been disposed to look upon as being more completely exempt from the 
dominion of law, than those which concern sickness and health. The illness 
of an individual appears always to have been esteemed an event entirely 
fortuitous, which no human prescience could anticipate, and no human pre- 
caution could avert; and the simultaneous sickening and death of multi- 
tudes has more frequently been regarded as an evidence of Divine displeas- 
ure, directly interfering with the usual order of nature, than as a grave and 
interesting phenomenon to be patiently investigated and rationally ex- 
plained. The truth is, nevertheless, that the laws of health and of disease 
in living organisms are as fixed and invariable as, in abstract science, are 
those of mathematics. The difference lies in the greater difficulty of 
their discovery. ‘This is well illustrated in the history of the subject which 
I have ventured, with a presumption which in this presence may seem like 
temerity, to select as the theme of my remarks this evening. 

The germ theory of disease is not, as is commonly supposed, a theory 
which has originated in very recent years. More than two hundred years 
ago it was brought forward, at least as an hypothesis, by the celebrated 
Father Kircher, in his “Scrutinium Physico-Medicum contagiose luis qu 
pestis dicitur,” to account for the infectious propagation of the plague. How- 
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ever plausible this theory might at that time have seemed, it could then, 
nevertheless, claim no higher rank than that of a bare hypothesis ; and it 
has only been in times comparatively recent that observation has brought 
to light a sufficient number of facts apparently favoring it to justify our ad- 
vancing it in the arena of scientific discussion to the higher dignity of a 
theory. 


GENERAL PRINCIPLES BEARING ON THE SUBJECT. 


Before proceeding to consider the evidences bearing on the truth of this 
theory, for or against, a few observations of a general nature may properly 
here find place. No living organism enjoys an existence of unlimited dura- 
tion. Every such organism, under favorable circumstances, passes through 
three distinct stages, which are those of growth, vigorous maturity, and 
decline. The organism commences as a germ, and ends in dissolution and 
disintegration. Since the laws of life, as well as those of physics, are fixed 
and definite, there is reason to believe that all organisms of the same 
species, if placed in conditions equally favorable to their development, would 
be equally long-lived ; yet, in point of fact, those which pass through the 
regular stages constituting their normal life are comparatively few. In the 
large majority, the vital functions are, earlier or later, more or less disturbed, 
if not arrested, by an endless variety of causes tending to produce disease 
and premature death. In the human race hfe is often shortened by ignorant 
or willful disregard of the conditions necessary to the preservation of health. 
Accident, also, often exposes individuals to deleterious influences. ‘Thus, 
in many cases, diseases arise from exposure to extremes of temperature, or 
from excesses in eating and drinking, persisted in until the organs of diges- 
tion become debilitated and fail to fulfill their proper functions. But be- 
sides these causes of disease, which may be classed under the head of 
“injurious conditions,” there are other influences directly morbific, which, 
whenever they come into play, cut short the duration of life. Poisons be- 
long to this class, but the effects of these are felt only in occasional and 
accidental instances. Other noxious influences, of which the pernicious 
consequences are more widely spread, are those which produce the diseases 
called zymotic. Such are malaria, contagion, and infection, instrumentali- 
ties to which are owing the wide-spread ravages of epidemics. 

It may be remarked that there are many cases of disease in which the 
cause is not traceable directly to any of the sources above mentioned, but in 
which the disease has been transmitted by inheritance from a parent simi- 
larly affected. In such cases there is nevertheless every reason to believe 
that the disease in its first appearance was produced in a healthy organism 
by causes belonging to one or the other of the classes above named. 

The diseases which it is the object of the present paper to consider, are 
only those which belong to the epidemic or contagious class. 


THEORIES OF CONTAGION. 
No subject has occupied more the careful attention of physicians, or has 
been a subject of more elaborate observation and experiment, or has led to 
more marked differences of opinion or more animated controversy, than that 
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of thenature of the influences by which these diseases are transmitted from 
individual to individual. That many epidemics arise from peculiar condi- 
tions of the atmosphere, not in the least as yet understood, can hardly be 
doubted ; and in this case the influence which excites disease simultaneously 
in many is not dissimilar to that by which contagious diseases are trans- 
mitted from individual to individual. Confining ourselves, however, for the 
moment to this latter mode of transmission, it may be observed that two 
theories distinctly opposed to each other have long been held on the sub- 
ject, each of them counting in its advocacy authorities of the very highest 
character. ‘These may be distinguished as the chemical theory of infection 
and the germ theory. The chemical theory is founded on a presumed 
analogy between the propagation of disease in living organisms, and the 
process of fermentation in certain forms of organic matter without life. 
This theory assumes a ferment to be an organized substance in a certain 
state of decay, which possesses the property of exciting the same decay in 
other organic substances with which it is in contact. Applying this theory 
to disease, it supposes that infection is communicated by the instrumentality 
of particles thrown from the person, or from substances proceeding from the 
person diseased, and borne by the air to other persons in full health, in 
whom they excite, probably by contact with the membranous linings of the 
lungs, the same diseased condition which exists in the patient. The oppos- 
ing theory presumes that the diseased person is suffering from an invasion of 
his system by microscopic algoid or fungoid vegetative forms having the 
property of rapid self-multiplication, and that the spores which proceed from 
these fungi or the cells of the algze are wafted in like manner by the air 
from person to person, penetrating the systems of the healthy, and establish- 
ing new colonies to generate disease in them.’ 


1 The germ theory, as it is here stated, and as it is commonly understood, presumes that 
the minute organisms which cause disease are parasites. Dr. Lionel S. Beale, of London, 
has put forth a germ theory materially different from this. Holding first that the life of all 
organisms resides only in that semifluid matter which occupies the interior of living cells, 
or is seen without an integument in the white globules of the blood, while the cell-walls 
and the structures built up of them are “formed matter” without life; and giving the 
name #zoflast to each minute separate mass of this living matter, he shows by the evidence 
of the microscope, that the bioplasts of the blood multiply by a kind of gemmation, of 
which the result is to produce other bioplasts resembling the first. In a morbid condition 
of the blood, however, the process of gemmation is accelerated, and the resulting bioplasts 
of each generation are more and more minute in size, their numbers becoming incalculably 
great. These minute bioplasts escaping from the diseased organism, and becoming in- 
vested with a protecting coat of “ formed matter,” may be wafted to great distances and may 
preserve their vitality for long periods ; so that when, by any chance, they are introduced 
into the circulation of other organisms, where they find material to be assimilated, they 
multiply once more in this new habitat with the same: abnormal rapidity as before; and 
thus engender disease similar to that in which they originated. This theory is developed by 
Dr. Beale with great ability in his work entitled, Disease Germs, their Nature and Origin, 
published in 1872. According to this theory, disease germs are not parasitical, but ‘“‘orig- 
inate in man’s organism, and have descended from the normal bioplasm of his body.” The 
theory avoids many of the difficulties which attend the chemical theory on the one hand, 
and the theory according to which disease is the effect of a parasitic invasion on the other ; 
but as yet the evidence in its favor cannot be regarded as conclusive. 
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EVIDENCES FAVORING THE GERM THEORY. 


A prima facie evidence, which, so far as it goes, is favorable to the germ 
theory, is found in the well-known fact that all the forms of cryptogamic 
vegetation are propagated by spores, which they shed freely abroad in all 
directions, and that these are borne in infinite numbers through the atmos- 
phere, which they pervade near the surface of the earth, in all places. The 
fact of their universal presence is made manifest by the promptness with 
which fungoid growths spring up in all circumstances in which the condi- 
tions favor their development. Such conditions embrace a congenial tem- 
perature, and the presence of some organic substance suitable to serve as a 
nidus, and furnish for them their proper food. ‘There are peculiar forms of 
fungus which appear on particular forms of organism and nowhere else. 
Thus the hoofs of dead horses are overspread, when exposed at a moderate 
temperature to moisture, with a vigorous growth which is seen in no other 
situation, and some of the larger plants-are infested by their own peculiar 
fungi. 

This constant appearance of minute forms of vegetable life could not 
take place so invariably in all varying situations were not the spores of the 
fungi continually present in the air throughout its whole extent. We know 
that the numbers of these spores which all fungi produce are incalculable. 
The larger fungi give us evidence of this. The spores of a single puff-ball 
have been estimated to be more numerous than the entire human popula- 
tion of the globe. It is true that to ordinary observation the presence of 
foreign matters in the atmosphere is not perceptible, except when such for- 
eign matters take the gross form of clouds of smoke or dust; but particles 
of smoke or dust, and in general of all inorganic substances, are so heavy 
that they soon subside ; yet when the air is thus left apparently free from all 
foreign admixture, it is demonstrably full of organic particles so extremely 
light as not to subside for many hours or even days of perfect rest. The 
chemist, it is true, is unable to detect them by his tests, delicate as they 
are ; for being organic, and composed in general of but two or three ele- 
ments—which elements are in great part those of the atmosphere itself — 
they produce no distinctive reactions under the ordinary processes of analysis. 
But there is a mode of analysis much more delicate than even that of the 
chemist. It is that which has been applied incidentally to this question by 
Professor Tyndall, in his interesting investigation into the chemical effects 
of light upon vapors. Professor Tyndall discovered that there are many 
substances of great volatility which, when in the state of vapor, are easily 
decomposed by light. He found that a perfectly transparent vapor, like 
steam, when traversed by a luminous beam, is absolutely invisible ; while 
we all know that if we admit a beam of sunlight into a darkened room, 
through an aperture in the shutter, the path of the beam through the apart- 
ment is as distinctly marked as if it were a solid bar. That this visibility 
of a beam of light in the air is not owing to the power of the aerial particles 
themselves to reflect light, is demonstrated by him by proofs entirely con- 
clusive. A beam of light from an electric lamp was made in his experi- 
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ments to pass through a large glass tube closed at both ends by plates of 
glass cemented on. No light was permitted to escape into the room; and, 
accordingly, when the tube was exhausted of air altogether, and no light 
from its interior was reflected to the eye, it was perfectly invisible. But if 
the air of the room were allowed to reénter it, it immediately became bril- 
liantly luminous, as in the case of a sunbeam admitted through the window 
shutter. If, however, the air before being admitted into the empty tube 
had been passed through a red-hot tube of platinum, the tube thus filled 
remained as completely invisible as when it was a perfect vacuum. ‘This 
experiment, which is but one of many employed by Professor Tyndall to 
demonstrate the same proposition, shows not only that the air is full of for- 
eign matters, but that these foreign matters are organic; for, were they not 
so, they could not be destroyed by fire. He proved also that these particles 
are so numerous that they cannot be entirely arrested by passing the air 
through the most energetic chemical reagents, as sulphuric acid, caustic 
potash, and the like ; but that, though these substances arrested a large por- 
tion of the organisms, they allowed still not a few to escape. He showed, 
however, that a filter of rather closely compacted cotton will shut off en- 
tirely, or almost entirely, the organic matters which the air contains ; and 
he showed, finally, that absolute rest for a long period of time will cause 
these particles completely to subside. Thus a large flask which had been 
standing in the store-room was found to be, as he expressed it, “ optically 
empty ;” that is to say, the rays of light passed through it without showing 
any more trace of their path than if it had been a vacuum. He also exper- 
imented to ascertain how long a time would be required to free the air by 
subsidence of its suspended particles in a space completely closed ; and for 
this purpose he constructed such a closed space, cubical in form and sev- 
eral feet in linear dimensions, glazed so as to permit him to pass through it 
a beam of light, and to observe the path of the beam. ‘This small apart- 
ment was made absolutely air-tight, and left to itself. On each succeeding 
day the brilliancy of the transmitted beam grew less and less, and at length, 
at the end of a week, it could no longer be perceived at all. The apart- 
ment was optically empty. 

These experiments, and others no less interesting, by Professor Tyndall, 
thus prove in the most conclusive manner, that the ordinary air at the sur- 
face of the earth is always completely filled with particles of organic matter. 
It is not necessary to suppose that all these particles are living germs of 
vegetable or animal organisms ; but when we see how constantly such organ- 
isms spring up wherever the conditions favor germination, it is impossible 
to doubt that a vast many of them have this character ; and that these 
are the source of those growths of minute cryptogams which thus seem to 
spring up spontaneously. ‘There is no other mode of accounting for such 
growths, except to suppose that they are actually spontaneous ; and accord- 
ingly the view has been taken by some physiologists — perhaps I should 
say many — that the true mode of accounting for the appearance of micro- 
scopic forms of life, is to suppose that they originate without organic ante- 
cedents, or as these philosophers express it, de novo. 
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THEORIES OF THE ORIGIN OF LIFE. 

No question at the present day is more sharply debated than that which 
relates to the origin of life. There is no subject which has been pursued 
experimentally with more zeal, more earnest solicitude to reach the truth, or 
more singularly discordant results than this. The notion of spontaneous 
generation is not, by any means, of modern origin. It has been entertained 
by naturalists in every age since the dawn of scientific history. But the 
earlier naturalists, Aristotle and Lucretius, for instance, conceived that or- 
ganisms of a high order of complexity, such as insects, or fishes, or reptiles 
might be directly produced out of the moist earth softened by showers, or 
out of the slime and mud of rivers ; whereas those of our time have long 
since abandoned any such extravagant notions, and confine themselves to 
the assertion that life in its spontaneous origin is manifested only under the 
simplest forms. 

The latest example of an hypothesis resembling the ancient is found in the 
argument presented in a work entitled “ Vestiges of Creation,” which ap- 
peared about thirty years ago, in which the experiments of Mr. Andrew 
Crosse upon electric currents of low intensity directed for a long time 
through a solution of inorganic salt, were supposed to have produced an 
insect of the Acarus family ; such an insect having actually made its appear- 
ance during the course of the experiment. But this result has long since 
been recognized to have been merely accidental, and probably owing to the 
presence of ova of the insect introduced in some unexplained way into the 
apparatus. ‘The modern advocates of the theory of spontaneous generation 
hold, however, or at least most of them hold, only to the certainty of the 
spontaneous appearance of organisms of a very low type, called bacteria, 
vibriones, and monads, organisms familiar to the microscopist, and which 
are sure to make their appearance in every putrefying organic infusion. 

Less than three centuries ago the belief here spoken of, that living things 
may originate without eggs, or germs, or living parents from which to pro- 
ceed, may be said to have been universal in Europe. Of the truth of this 
belief there was supposed to be visible evidence in the invariable occur- 
rence of maggots in putrefying flesh. Curiously enough, scriptural authority 
was cited in proof of this view, and the Old Testament story of the bees 
found by Samson in the carcass of the dead lion, was presumed to confirm 
it. The doctrine was therefore held as matter of faith, and those who 
first assailed it were naturally accused of impiety and irreverence. Promi- 
nent, and perhaps first among these was Francis Redi, an Italian philoso- 
pher, scholar, and poet, born in 1626. He presented a conclusive disproof 
of the spontaneous generation of maggots in putrefying flesh, by simply 
inclosing, in open-mouthed jars covered with gauze, pieces of flesh still 
sound, and leaving them in the sun to putrefy. Putrefaction occurred as 
before, but no maggots made their appearance. The maggots, nevertheless, 
did appear on the gauze, and a little observation made their origin mani- 
fest. The flies, of which they are the progeny in the larve state, being 
attracted by the odor of the flesh, but unable to reach it, laid their eggs upon 
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the covering of the jar, and out of these the larvae were presently developed. 
Having demonstrated the falsity of the popular belief on this subject in a 
case so conspicuous, Redi naturally generalized his conclusion, and took 
the ground that no living thing comes into existence without deriving its 
life from something previously living. He did not say, as it has been said 
later, “Omne vivum ex ovo,” but “ Omne vivum ex vivo.” He still believed 
that out of a living plant may arise a living animal, as the insect within the 
gall of the oak, or the worm within the fruit which presents no external 
puncture. His doctrine was, therefore, that which Huxley has named 
Biogenesis, in contradistinction to spontaneous generation, called by him 
Abiogenesis, and by Bastian Archegenesis. But archegenesis had been put 
aside only to return again under a new form. Among the earliest revela- 
tions of the microscope was the remarkable fact that whenever a dead 
organic substance is infused in water, myriads of minute creatures presently 
make their appearance in the infusion, all possessing most extraordinary 
and many of them very varied powers of reproduction. They multiply by 
means of ova, by means of buds, or gemmation, and by means of self-divis- 
ion, or fissuration. All this was strongly favorable to the doctrine of bio- 
genesis. Where so many means of reproduction existed, every one of them 
so effectual and sufficient, to provide that the same forms of life should be 
produced without any organic antecedents, seemed “ wasteful and ridiculous 
excess.” This view, however, met here and there with a dissentient. 
. About a century and a quarter ago, John Turberville Needham, an English 
naturalist, resorted to an experiment which, with various modifications, has 
been, since, many hundreds and possibly many thousands of times repeated, 
with the view thoroughly to test the question whether, in its application to 
infusorial life, the doctrine of biogenesis is universally true. He prepared 
an infusion, thoroughly boiled it in a flask, corked it tight, sealed the cork 
with mastic, and covered the whole with hot ashes, designing to destroy by 
heat any germs which might be in the infusion, in the substance infused, or 
in the air above the liquid in the flask. After some days or weeks, he found 
that, notwithstanding all these precautions, living organisms did make their 
appearance in the flask, precisely such as in freely exposed infusions habit- 
ually appeared earlier. This experiment was immediately repeated by 
Spallanzani, an Italian ecclesiastic and naturalist; but Spallanzani, in- 
stead of corking his flask, and cementing his corks, sealed the vessels by 
fusing the glass, and having thus completely cut off communication with 
the outward air, kept them at the boiling temperature for three quarters of 
an hour. No life appeared in the infusions of Spallanzani, and the doctrine 
of biogenesis was again apparently triumphant. 

The question was, however, not yet universally admitted to be settled. 
Dissentients made themselves heard from time to time, among them Gleichen, 
Otho Miiller, and Treviranus ; the latter of whom pointed out the significant 
fact that, while the species of infusorial animals found in infusions of the 
same kind were constantly the same, those which appeared in different 
infusions were not so. Early in the present century the celebrated natural- 
ist, Lamarck, ranged himself on the side of spontaneous generation. Oken 
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took the same view, and subsequently Bory St. Vincent, J. Miller, Dujardin, 
Burdach, and Pineau; while on the opposite side appeared, among others, 
Schwann, Schultze, and Ehrenberg. The experiments of Schultze and 
Schwann, undertaken for the purpose of testing the accuracy of those of 
Spallanzani, were remarkable. Subsequently to the date of Spallanzani’s 
experiments, the importance of air, or of oxygen, one of its constituents, to 
the maintenance of animal life had been discovered, and doubts had arisen 
whether, in those experiments, the air had not been rendered unfit for the 
support of life by the operations to which it had been subjected. In repeat- 
ing the experiments, Schultze admitted to the flasks, after boiling the infu- 
sions, only such air as had been passed through concentrated sulphuric acid ; 
and Schwann only such as had been conducted through red-hot tubes. No 
animalcules made their appearance ; and these results, reached as long ago 
as 1836 and 1837, were regarded by the great body of naturalists as finally 
settling the question. 


RENEWAL OF THE CONTROVERSY. 


The controversy, however, after resting for twenty years, was revived and 
prosecuted with even more animation than before, by Mr. Pouchet, in the 
first instance, on the side of spontaneous generation, and Mr. Pasteur, on 
that of biogenesis ; but more recently by many naturalists of distinction, 
among whom may be named Dr. Jeffries Wyman, of our own country, whose 
experimental researches tend rather to the support of the archegenetic 
theory, and Professor Huxley, of London, whose opinion, given on a survey 
of the whole history of the controversy, and expressed before the British 
Association in 1870, is very decidedly the other way. While the controversy 
was between Mr. Pasteur and Mr. Pouchet, there can be no doubt that, in 
the judgment of the world, the former had by far the best of the argument. 
His experiments, which were substantially repetitions of those of Needham 
and Spallanzani, but which were variously modified, so as to render his 
demonstrations, in every possible way, cumulative, seemed to have disposed 
of the doctrine of spontaneous generation, effectually and forever. In mul- 
titudes of instances, infusions hermetically sealed while boiling, remained 
for indefinite periods of time free from all traces of organic life, while por- 
tions of the same infusions exposed side by side with these, but open to the 
air, were speedily swarming with animalcules. He found that even an 
unsealed flask, of which the neck had been stopped during the boiling only 
with a plug of cotton closely pressed together, continued to be equally free 
from these organisms so long as the stopper remained in its place. This 
last experiment presented a rather curious resemblance to that of Redi, with 
his gauze-covered jar; for the cotton forming the plug was found, on a 
microscopic examination, to contain the germs which its presence had pre- 
vented from entering the flask. Mr. Pasteur finally discovered —and this 
result was long supposed to have furnished an unanswerable reply to all 
the arguments of the advocates of archegenesis—that flasks containing 
infusions treated by boiling as before, required neither sealing nor stopping 
with cotton to prevent invasion of the contained liquids by these low forms 
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of life ; provided that only the necks of such flasks had been originally bent 
over, so as to direct their mouths downward. ‘This result he had predicted 
as probable, holding, as he did, that the germs by which such infusions are 
repeopled when the living embryos they may contain have been destroyed 
by heat, must necessarily subside into them from the air above. 

The experiments of Wyman, Bastian, Cantoni, and others, more recent 
than those of Pasteur, have led to results singularly, and at present, we must 
say, unaccountably at variance with his. Professor Wyman found that 
bacteria will make their appearance in infusions which have not only been 
boiled before being sealed up, but which, after being sealed, have been kept 
at a boiling heat for many hours. He found, moreover, that these same 
organisms, after their appearance, perish when exposed to a heat not over 
134° Fahrenheit. Bastian, in a very extended series of experiments, has 
pushed the heat in the tubes containing his infusions as high as 300° Fah- 
renheit, maintaining this high temperature, in some instances, not less than 
four hours ; and has yet found that living forms do not fail subsequently to 
appear in them. Such forms appear, also, according to him, in solutions 
containing nothing of organic origin, whatever, but composed entirely of 
certain salts of soda and ammonia; and he even affirms that in such solu- 
tions he has occasionally seen very remarkable fungi to present themselves 
with their full fructification, drawings of which he has given in his work, 
recently published, entitled “ The Beginnings of Life.” 

It seems to me that no one can rise from the perusal of the extraordinary 
book just mentioned without feeling that, if it does not embrace and contain 
the conclusion of the whole matter, it is at least for the present unanswer- 
able. It leaves us, nevertheless, still perplexed, perhaps more deeply per- 
plexed than before; for it is impossible to understand how the results 
reached by so many naturalists, all in the first rank of scientific investigators, 
all conscientiously laboring to elicit the truth of this great question, should 
be, after all, so singularly discordant. And another weighty consideration 
adds to this perplexity. Itis the existence of a practical refutation of the 
conclusions of the class of experimenters to which Dr. Bastian belongs, 
which is presented under our eyes every day on the grandest scale, in the 
operations of one of the most important departments of modern industry. 
I cannot state this consideration better than in the words of Huxley: 
“There must,’ remarks this distinguished physiologist, “be some error 
about these experiments, because they are performed on an enormous scale 
every day with quite contrary results. Meats, fruits, vegetables, the very 
materials of the most fermentable and putrescible infusions are preserved, 
to the extent I suppose I may say, of thousands of tons every year, by a 
method which is a mere application of Spallanzani’s experiment. The mat- 
ters to be preserved are well boiled in a tin case provided with a small hole, 
and this hole is soldered up when all the air in the case has been replaced 
by steam. By this method they may be kept for years without putrefying, 
fermenting, or getting mouldy.” He argues—and the argument has a 
weight that must be felt — that there is no mode of explaining this universal 
and invariable result but the exclusion of germs from these cans. And, in 
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view of the marvelous discrepancy between the results on the small and the 
grand scale placed side by side, one can hardly repress the suspicion that if 
there be any such thing as spontaneous generation, it is a thing which occurs 
only under rare and extraordinary conditions, which conditions Dr. Bastian 
has unintentionally succeeded in establishing, while as a matter of practical 
importance or daily interest it is as if it were not. 


BEARING OF THE QUESTION ON THE FUTURE OF THE INTELLIGENCE, 


There is a view of this question, however, which, though it may seem out 
of place here, I cannot forbear to mention. ‘To the philosopher, the demon- 
stration of the theory of spontaneous generation, should it ever be demon- 
strated beyond all possibility of doubt or cavil, cannot but be a matter of the 
deepest interest. But to the man who finds himself compelled to receive it, 
this interest, it seems to me, must be no less painful than it is deep. Nor is 
this the only theory which the investigators of our time are urging upon our 
attention, of which I feel compelled to make the same remark. ‘There are 
at least two besides which impress me with a similar feeling, and the three 
together constitute a group which, though to a certain extent independent of 
each other, are likely in the end to stand or fall together. These are the 
doctrine of spontaneous generation, the doctrine of organic evolution, and 
the doctrine of the correlation of mental and physical forces. If these doc- 
trines are true, the existence of an intelligence separate from organized 
matter is impossible, and the death of the human body is the death of the 
human soul. If these doctrines are true, the world becomes an enigma, no 
less to the theist than it has always been to the atheist. 

We are told, indeed, that the acceptance of these views need not shake 
our faith in the existence of an Almighty Creator. Itis beautifully explained 
to us how they ought to give us more elevated and more worthy conceptions 
of the modes by which He works His will in the visible creation. We learn 
that our complex organisms are none the less the work of His hands because 
they have been evolved by an infinite series of changes from microscopic 
gemmules, and that these gemmules themselves have taken on their forms 
under the influence of the physical forces of light and heat and attraction 
acting on brute mineral matter. Rather it should seem we are a good deal 
more so. ‘This kind of teaching is heard in our day even from the theolo- 
gians. ‘Those sentinels on the watch-towers of the faith, whose wont it has 
been for so many centuries to stand sturdily up in opposition to the science 
which was not, in any proper sense, at war with them, now, by a sudden and 
almost miraculous conversion, accept with cheerful countenances, and become 
in their turn the expounders and champions of the science which is. But 
while they find the mystery of the original creation thus satisfactorily cleared 
up in their minds, they seem to have taken very little thought as to*what is 
going to come of the rest of their theology. It is indeed a grand conception 
which regards the Deity as conducting the work of His creation by means 
of those all-pervading influences which we call the forces of nature; but it 
leaves us profoundly at a loss to explain the wisdom or the benevolence 
which brings every day into life such myriads of sentient and intelligent 
beings, only that they may perish on the morrow of their birth. 
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But this is not all. If these dottrines are true, all talk of creation ‘or 
methods of creation becomes absurdity ; for just as certainly as they are true, 
God himself is impossible. If intelligence presupposes a material organism, 
of which it is a mode of action, then God must be a material organism, or 
there is no God. But it is the law of all living organisms that they grow, 
mature, and perish ; and since God cannot perish, he cannot be an organ- 
ism. 

But we are told it is unphilosophical, in the pursuit of truth, to concern 
ourselves about consequences. We should accept the truth with gladness, 
whatever it may be, and let consequences take care of themselves. To this 
canon I am willing to subscribe up to a certain point. But if, in my study 
of nature, I find the belief forced upon me that my own conscious spirit, as 
well as my animal life, is but a mere vapor, which appeareth for a little time 
and then vanisheth away forever, that is a truth which I cannot receive 
with gladness, and for which I shall never thank the science which has 
taught it me. Much as I love truth in the abstract, I love my hope of im- 
mortality still more ; and if the final outcome of all the boasted discoveries 
of modern science is to disclose to men that they are more evanescent than 
the shadow of the swallow’s wing upon the lake, it seems to me no better 
than a heartless mockery to talk of the countless treasures which, along with 
this withering revelation, she has poured out at their feet. No, if this, after 
all, is the best that science can give me, give me then, I pray, no more 
science. Let me live on, in my simple ignorance, as my fathers lived before 
me, and when I shall at length be summoned to my final repose, let me still 
be able to fold the drapery of my couch about me, and lie down to pleas- 
ant, even though they be deceitful dreams. 


FACTS AS TO PARASITIC INVASIONS OF LIVING ORGANISMS. 


To return from this long digression :— 

In order that we may be able to judge of the probability that an infectious 
disease of which the cause is unknown is a result of the invasion of the 
blood or the viscera of the patient by a parasitic vegetation, it is important 
to consider first what has been already ascertained of the effects of such 
parasitic growths infesting the animal organism. A simple form of fungus, — 
called the Sarcina ventricul, is often found in matters thrown up by persons 
laboring under disorder of the stomach. It has also been met with in other 
parts of the body when diseased. But it is likewise found, and not unfre- 
quently, in the stomachs of persons in perfect health ; and, as Dr. Carpen- 
ter says, it may accumulate there in considerable quantities without causing 
inconvenience. ‘This parasite, therefore, cannot be regarded as an inciting 
cause of disease. 

The*stomachs of many worms and insects are found, moreover, to be fre- 
quently infested with fungi, which grow there in great luxuriance. Many of 
these have been examined and described by Dr. Leidy, of Philadelphia. It 
does not appear that they occasion inconvenience to the animals within 
whose bodies they thus establish themselves. On the other hand, some of — 
the dipterous and hymenopterous insects, and some caterpillars, are liable 
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to invasion by fungoid growths, which speedily spread through their entire 
bodies and destroy their lives. Inthe West Indies, according to Dr. Car- 
penter, it is not at all uncommon to see individuals of a species of Polistes 
(corresponding to our wasp) flying about with plants of their own length 
projecting from some part of their surface, the germs of which have been 
introduced through the breathing-pores at their sides. This fungous growth, 
however, soon kills the insect, and a similar effect follows a similar cause in 
the case of certain caterpillars in New Zealand, Australia, and China, of 
which the bodies become so thoroughly interpenetrated and, as it may be 
said, replaced by the fungoid vegetation, that when dried they have almost 
the density of wood, so that, in the language of Dr. Carpenter, “‘ these cater- 
pillars come to present the appearance of twigs, with long slender stalks 
formed by the projections of the fungus itself.” Our common house-fly is a 
not unfrequent victim of a similar parasitic visitation. A fungus called the 
Limpusa muscé, originating from the germination of a single spore brought 
in contact almost anywhere with the body of the insect, pervades after a 
time its whole interior, and, while leaving the surface uninjured, emphatically 
eats out its substance. When the animal’s life is nearly exhausted he comes 
to rest, and fungoid shoots put forth from his body on all sides, clothing him 
apparently with a kind of fur, consisting of filaments each bearing a fractifi- 
cation of innumerable spores. ‘The harvest of spores becomes very con- 
spicuous when’ the unfortunate animal makes his last stand upon the win- 
dow pane, forming a thin film over the glass to a considerable distance 
around him ; and if by any chance a healthy individual of the same species 
,comes within the limit of this infected area, the disease which has destroyed 
his fellow will be sure to attack him also. There are some forms of parasi- 
tic disease affecting insects which have had consequences of serious impor- 
tance to certain great industrial interests to which these humble forms of 
animal life are tributary. A fungus called the Botrytis bassiana is the oc- 
casion of the disease in silk-worms known by the name of Muscardine. The 
spores of this fungus, entering the breathing pores of the worms, soon ger- 
minate, and death is the invariable consequence. It is only, or at least rarely 
however, the case that the cause of the fatality is manifest until after death 
has occurred ; but then the fungus shoots forth luxuriantly, especially at the 
junction of the rings of the body. A still more destructive epidemic among 
silk-worms is that which has received the name of Pedrine, which is caused 
by the multiplication of a parasitical organism called Panhistophyton, fungoid 
in its nature. ‘This disease is the more difficult to deal with, in that it is 
transmissible by inheritance, the Psorospermie entering into-the eggs of the 
diseased worm. It was thoroughly investigated by Mr. Pasteur, who 
pointed out the means by which it might be extirpated; means which have 
since been successfully applied. But there are diseases produced by inva- 
sions of parasitic fungi in animals of much higher grade than worms or in- 
sects. The epidemic among cattle, called in England “the blood,” is 
shown by the researches of ‘Davaine to be occasioned by the presence in 
the blood of the diseased animals of innumerable living organisms resem- 
bling vébrios. This disease is communicable to man, producing what is 
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called “ malignant pustule,” and this is attended with the development of 
the same organisms in the pustules thus produced. Professor Lister, an 
eminent surgeon of Edinburgh, long ago observed that when a chronic ab- 
scess is discharged by means of a canula and trochar, the subsequent accu- 
mulations of fluid are frequently attended with putrefaction, though none 
had existed before. The putrid mass is also found to be swarming with 
vibrios, though none had been present in the first discharges. No explana- 
tion of this singular phenomenon, according to him, can be given, except 
that the germs of these organisms were introduced in the original operation 
with the canula and ¢trochar. Another remarkable fact noticed by Profes- 
sor Lister seems strongly to corroborate the theory of inflammation and putre- 
faction above given. A wound in the chest producing effusion of blood in the 
pleural cavity, is attended with great danger, in consequence of the liability of 
the extravasated blood to putrefy. Yet when the lung is wounded by a broken 
rib, without any external opening, the blood, though escaping into the cavity in 
quantity, undergoes no decomposition and excites in the surgeon no con- 
cern, even though air at the same time enters in such volume as to inflate 
the cellular tissue of the entire body. “ These facts,” says Professor Lister, 
“involved to me a complete mystery until I heard of the germ theory of 
putrefaction, when it at once occurred to me that it was only natural that 
the air should be filtered of germs by the air passages” of the lungs. Now, 
what Professor Lister conjectured @ priori, Professor Tyndall, interested by 
this remark, subsequently proved experimentally. Through the path of the 
beam of light made visible by his lantern in the dark room described above, 
he caused the air from his own lungs to pass, by breathing through a tube. 
The current at first but slightly affected the brightness of the beam ; but as 
the air from the larger passages passed away, and that from the deeper net- 
work of the lungs succeeded, the light progressively faded, and at length 
gave placé to absolute blackness. ‘The experiment fully confirmed the an- 
ticipation of Professor Lister, that the air which passed through the lungs 
would no longer contain the germs of living things, or any other suspended 
foreign matter. But what an idea does this give us of our liability, through 
our lungs, to absorb into our systems anything noxious which the air may 
contain, no matter how minute in quantity, or how finely divided? If the 
quantity in given volume is minute, it is to be remembered that the volume 
we inhale in a limited time is enormous, amounting to two or three thousand 
cubic feet a day ; and the accumulation which must result, from even the 
partial exhaustion of this great mass of its impurities, must become very 
considerable. 

Having spoken now of the cases in which disease, local or general, in 
animals, is manifestly occasioned by the presence of parasitic vegetation, it 
is proper to mention, briefly, similar examples in plants. The smut in 
wheat, the rust in cotton, the Ocdium in grapes, and the Botrytis in potatoes, 
are examples of fungi, constantly concomitant with disease, and presumably, 
_ almost certainly, in the last two instances, its cause. Neither in plants nor 
animals, however, is it to be supposed that the noxious effects observed are 
occasioned merely by the presence of these parasites mechanically interfer- 
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ing with and obstructing the vital functions, or by acting directly as poisons 
in the ordinary sense: but rather by their own vital activity decomposing 
the substance of the organisms they infest, and making them their food. 
The consequences of their extensive prevalence to the material interests of 
communities and peoples, and to their means of subsistence, have been oc- 
casionally of the gravest character. The Ozdium may be said to have exter- 
minated the vine from the Island of Madeira; the Panhistophyton cut down 
the product of silk in France from 130,000,000 of francs per annum, to 
30,000,000 ; and the oéryts threatened to depopulate Ireland, by destroy- 
ing the vegetable which constituted, for the common people, the staple arti- 
cle of their food. | 


THE GERM THEORY AT LEAST PARTIALLY TRUE. 


Putting together these, the known facts regarding this subject, before pro- 
ceeding to more doubtful cases, we may say that the germ theory has an 
amount of prima facie evidence in its favor which entitles it to careful con- 
sideration. In certain instances, and ina certain sense, the evidence is 
complete that the germ theory is true. But when we come to apply it to in- 
fectious diseases in general, we find the analogies which they present with 
the limited class of examples above enumerated, to be unexpectedly feeble, 
while the points of dissimilarity are numerous and marked. It is not even 
enough to discover that in such diseases there are actually present in the 
blood, or in the tissues, or in the secretions, or in the dejections, of the suf- 
fering individuals, living forms of microscopic cryptogams, since the evi- 
dence is rarely conclusive either that these minute bodies are injurious to 
the patient, or that they were present antecedently to the attack. And if, 
as to the first of these points, the evidence in some cases zs satisfactory, as 
to the second it can hardly be pronounced to be so in any. 

As to the frequent presence of vegetable organisms in the blood of men 
or animals suffering under infectious diseases, it is impossible to entertain a 
doubt. The testimony of all the observers who have occupied themselves 
with this subject is concurrent to this effect. Coze and Feltz, Klebs, Bur- 
don-Sanderson, Klein, and many others, have found bacteria invariably in 
the blood of patients suffering under typhoid fever, small-pox, scarlet fever, 
puerperal fever, pyzemia, and septicemia. Dr. J. H. Salisbury, of Cleveland, 
Ohio, affirms, as the result of his own observations, that in healthy as well 
as in diseased blood there are always present two species of cryptogams, the 
one algoid and the other fungoid. In the pustules of small-pox Dr. Salis- 
bury has observed a cryptogam described by him as having both a fungoid 
and an algoid development, and the spores of this he has also found in the 
blood. In cow-pox, or in the disease produced:in the cow by inoculation 
from a small-pox subject, only the algoid form appears. This the discoverer 
has named /os vacciola, while the entire plant in its double form he calls 
Los variolosa vacciola. In typhoid fever the same writer has detected a 
peculiar algoid vegetation developing itself upon the external surface of the 
entire body, and upon the mucous membrane of the interior cavities. This 
he regards as the efficient cause of the disease, and the means by which it is 
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propagated. Dr. Ernst Hallier, of Jena, who has published largely on this 
subject, and has made himself prominent as an advocate of the germ theory, 
has described a large variety of vegetable forms found by him in diseased 
men and animals, many of which he has subjected to systematic cultivation, 
in order to study their modes of development. A new and peculiar fungus, 
found in the rice-water discharges of cholera patients, and within the intes- 
tinal canal of such persons, has been cultivated by him with special attention. 
This plant is described as being as marvelous for the rapidity of its develop- 
ment as for its strange forms of growth, and its terribly fatal destruction 
of the epithelial tissue of the intestine. It is called by Professors Thomé 
and Klobe the cylindrotenium, but is regarded by Dr. Simon and Dr. Harris 
as being an exotic member of the family to which belong the wzocystic and 
oidium blights of cereals and fruits. Among the interesting facts observed 
in the cultivation, it may be mentioned that the presence of an abundance 
of nitrogenous matter, and the absence of acids in the fluid or substance 
employed, were proved to be essential conditions of the propagation and 
growth. Also, that when the fungus cells, in the course of their develop- 
ment upon a piece of intestinal membrane, reached a certain stage, they 
rapidly increased, and the epithelium as rapidly wasted away. After reading 
this, it is rather disappointing to find in the last and recently published edi- 
tion of Dr. Parkes’ ‘ Manual of Practical Hygiene,” the following succinct 
statement: ‘‘ As regards cholera, the careful observations of Drs. Lewis and 
Cunningham, in Calcutta, seem to have disproved the possibility of either 
fungi or bacteria being the cause of cholera.” 

The disease which appeared in 1868 among the beef cattle brought to 
this city from the West, and which is known as the Texas cattle disease, 
was investigated at the time by Drs. Harris and Stiles, of the New York 
Health Department, who found the spores of a peculiar species of fungus both 
in the blood and in the bile of the diseased animals. Specimens of these 
cryptogams were sent by these gentlemen to Professor Hallier, by whom 
they were successfully cultivated, and who succeeded in deriving from them 
three distinct forms of the fungus. The epizootic, which attacked all the 
horses of the country twelve months ago, was also marked by the presence 
of fungi in the blood and the urine of the animals affected, which were 
described by Dr. Endemann, and by Dr. Charles Amende, of Hoboken. 

These examples will probably be thought sufficiently numerous to justify 
the generalization that in infectious diseases the presence of microscopic 
algoid or fungoid cryptogams is a fact of invariable occurrence. What is 
the significance of this fact? In all these cases, we find that the fluid in 
which the cryptogams occur is itself diseased. Is not the disease of the 
blood the very condition that is necessary to the development of the plant? 
When mould makes its appearance on the surface of paste, is it the presence 
of the mould which causes the paste to putrefy, or is it the putrefaction of 
the paste which provides a congenial nidus for the mould? 

About forty years ago, the yeast plant was discovered by Cagniard de 
la ‘Tour, and almost simultaneously by Schwann. Till that discovery, the 
chemical theory of disease had a strong support in the imagined analogy of 
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fermentation. To the suggestion, after the discovery, that fermentation is 
probably a consequence of the rapid growth of the plant, there was at first 
a very general and natural dissent ; but when, in 1843, Helmholtz made a 
direct experimental test of the question, by placing a fermenting liquid side 
by side with one of the same kind not fermenting, both being contained in 
the same vessel but separated by a membrane which permitted the mingling 
of the liquids, but prevented the passage of the plant, that analogy lost its 
force, for the fermenting liquid continued to ferment, while the quiescent 
liquid remained quiescent. The case of fermentation assumed now a sig- 
nificance quite the contrary of that which it had before seemed to possess, 
and it began to be claimed to be quite as conclusive in favor of the germ 
theory as it had been before in favor of the chemical. This theory, how- 
ever, though among its advocates have been, and continue to be, counted 
many of the most distinguished physicians and physiologists of the past 
and the present generation, has never met with universal acceptance. Se- 
rious difficulties present themselves which it fails to explain, among which 
are the objections strongly put by Dr. Bastian, that the theory demands a 
belief in the existence of about twenty different kinds of organisms never 
known in their mature state, and whose existence is not demonstrated, but 
simply postulated ; and that these germs, if they exist, are not the germs of 
any known organisms, because such germs have been experimentally shown 
to be incapable of producing the particular diseases these are assumed to 
cause. Moreover, feeding on -putrid flesh, as is habitual among the Kal- 
mucks, is followed by no injurious consequences, though such flesh swarms 
with bacteria ; and as the author just referred to affirms, the organisms of 
ordinary putrefactions may be introduced even into the blood of men and 
animals without producing any of these specific diseases. The same writer 
asserts that in sheep-pox the blood and the secretions are not infective, 
though this disease is allied to, and even more virulently contagious, than 
human small-pox. 


DISEASED CONDITIONS THE PABULUM FOR FUNGI. 


What accounts shall we give, therefore, of the multiplication of fungi and 
algze in diseased blood, if these organisms are not the cause of the disease? 
Simply, that the diseased condition furnishes to the organisms the pabulum, 
which is not present in the healthy state. For the cause of the disease we 
must, on this supposition, look elsewhere, and we shall be compelled, per- 
haps, to fall back upon the chemical doctrine of sympathetic decomposition. 
Many causes, in fact, produce profound changes in the blood with which 
parasites have nothing todo. This is true of the venom of serpents, and 
of prussic acid, both of which produce fatal effects with singular rapidity. 
Of “the black death,” which raged in the fifteenth century, Bastian quotes 
Hecker as saying that “‘many were struck as if by lightning, and died on 
the spot,” and he cites the testimony of Dr. Aitken to the fact that, when 
the cholera reached Muscat, instances occurred in which only ten minutes 
elapsed from the first apparent seizure till life was extinct. These are cases 
for which the germ theory affords no solution. 
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On the other hand, we have the numerous observations and experiments 
of Coze and Feltz, of Burdon-Sanderson and Klein, of Klebs, of Davaine, 
of Zahn and Tiegel, and others, in which rabbits and guinea-pigs were inoc- 
ulated with bacterious blood drawn from persons laboring under a great 
variety of infectious diseases, including pyzmia, septicaemia, small-pox, 
measles, scarlet fever, typhoid fever, etc., observations and experiments 
which seem to leave little room for doubt that these organisms are, in fact, 
in these cases, the vehicles of the infection, and the causes of these several 
diseases. It was observed, for instance, that successive inoculations increase 
the intensity of the virus, and that along with the increase of toxic power, 
the number of the organisms in the fluids manifesting it was correspond- 
ingly increased. It is true that the diseased fluid is itself necessarily intro- 
duced into the animal inoculated, along with the contained bacteria, so as 
to leave the question still somewhat in doubt to which to ascribe the in- 
duced disease. Some light is thrown upon this question by certain experi- 
ments of Drs. Zahn and Tiegel, who in cases of septiczemia, filtered the 
parasites from the liquid ; and having done this, found that the clear liquid 
caused heavy but transient fever without suppuration, while the same fluid 
with the parasites produced suppuration extraordinarily wide-spread. 

In view of the conflicting character of the evidence surrounding the vexed 
problem under consideration, the conclusion to which the present speaker 
has been led, if it may be permitted to one so moderately versed in physio- 
logical science to have a conclusion at all, is that neither the germ theory of 
contagious disease, nor the chemical theory, is exclusively true ; but that 
each of these morbific influences has a range of action of its own, and that 
in some cases it is eminently probable that the disease in its inception is at- 
tributable to one of these causes, and that is the chemical ; but owes its sub- 
sequent virulence mainly to the other, that is, to the presence of rapidly 
multiplying vegetable organisms. It appears to me that by the proper appli- 
cation of this key we shall be able to solve most of the perplexing anomalies 
which particular examples have seemed to present, and shall afford a com- 
mon ground on which the champions of opposing views may meet and har- 
monize their differences. I make the suggestion with much diffidence, con- 
scious how far I am stepping beyond my own proper province in doing so ; 
but also on that very account to a certain extent reassured by the considera- 
tion that, whatever acceptance it may meet with in this learned body, I 
have no professional reputation to be prejudiced or advanced in making it. 


BEARING OF THE QUESTION UPON PUBLIC HYGIENE. 


As to the bearing of this question upon public hygiene, and the principles 
which should govern sanitary legislation, it is to be observed that, if we accept 
the chemical theory of contagion as exclusively the true one, we can hardly 
avoid admitting the possibility that contagious disease may originate in 
a healthy individual without communication with a person already diseased, 
The causes, whatever they may be, will be found in surrounding conditions. 
If I have understood what has been said during the present session of this 
association, the cholera in the West during the season that is past did not 





AND ITS RELATIONS TO HYGIENE. 87 


originate from without. Somewhere conditions must have existed which 
favored its origination de novo in our own country. In this view of the 
subject, the business of sanitary science is to discover the nature of the 
deleterious conditions tending to induce disease, and to prevent their oc- 
currence. 

If,,on the other hand, infectious disease is propagated by living germs 
alone, what we have to aim at is to devise measures for promptly extirpating 
those germs the moment the disease appears. But as the necessary meas- 
ures of precaution or of extirpation will be substantially the same, what- 
ever may be the theoretic views entertained as to the nature and the origin 
of the evil to be met, our legislation in any case is likely to be practically 
the same, however in its motive it may be logically different. Pure air, pure 
water, wholesome food, thorough drainage, rigidly enforced cleanliness, the 
severe exclusion from towns and cities of industries which contaminate the 
air with noxious gases or offensive effluvia, especially such as arise from 
decaying organic matter, the prevention of overcrowding in dwellings, the 
prompt and complete disinfection of every spot where pestilence may lift its 
head, and of every article and substance, including the dejecta of the sick, 
which may serve as a vehicle of disease, and finally, a well-organized sani- 
tary police, and untiring vigilance on the part of its members — these are 
the objects which the guardians of the public health must labor to secure, 
to whatever school of ethology they may happen to belong. It is, indeed, a 
fortunate circumstance, a fact observable in no other department of practical 
human effort that I happen to remember, that here the champions of con- 
flicting theories, however freely they may splinter lances in the arena of 
controversy, are always found, in the field of actual warfare and in the face 
of the common enemy, marching harmoniously side by side. 

The study of the laws of hygiene is assuming in our time, in the estimation 
of the public and of the profession themselves, an importance which places 
it above even the proper business of the profession, — that of the science of 
Therapeutics. Drugs, whether remedial or prophylactic, are falling more and 
more into disrepute ; and it is felt that prophylactic action is infinitely better 
than prophylactic draughts. 

Such has been the success of modern measures for closing up all the 
insidious approaches by which disease has hitherto effected its entrance into 
the family, the community, or the individual organism, as to encourage a 
hope, even so seemingly wild and visionary, as that a time is coming in which 
disease itself shall be utterly extirpated, and men shall begin to live out the 
days which Heaven intended for them. When that time arrives, if it ever 
shall, your honorable and learned profession may find, like Othello, its 
occupation gone; but it will be itself which will have destroyed it, and which 
will have established, in doing so, a nobler title to the gratitude of mankind 
than all its untiring labors for the relief of suffering humanity, through cen- 
turies of self-sacrificing devotion hitherto, have already won. 


HISTORY AND COURSE OF THE EPIZOOTIC AMONG HORSES 
UPON THE NORTH AMERICAN CONTINENT IN 1872-73. 


By ADONIRAM B. JUDSON, M. D., 
Of New York. 


It is probable that Influenza has occasionally appeared as an epizootic 
among horses from early times. Passages in the writings of the fourth 
century are supposed to refer to this disease, and the literature of the thir- 
teenth and seventeenth centuries contains words which indicate the repeated 
occurrence of this plague. During the eighteenth century, and in the first 
part of the present century, it made its appearance several times among the 
horses of Great Britain and the European Continent The descriptions of 
the latter visitations leave no room for doubt that the disease was the same 
as that now under consideration. 

The ancient accounts of this disease fail entirely to describe its inva- 
sive or spreading quality. The more recent accounts give sqme hint of 
this interesting feature of the disease. For instance, in 1727, it ap- 
peared in England in November and in Ireland in December ; in 1750 it 
did not reach the horses of Ireland till its decline in England, and in 1760 
it raged in London and other parts of England in January, February, and 
March, and seized the horses of Dublin at the end of March. In the pres- 
ent paper it is my purpose to bring into prominence the facts which illus- 
_ trate the invasive character of this affection, with the hope of throwing light 
on the method of its progress and thus making a contribution to the study 
of the laws of epidemics. 


Professor Andrew Smith, Surgeon of the Ontario Veterinary College, To- 
ronto, Canada, states } that the first cases occurred in the townships of York, 
Scarborough, and Markham, about fifteen miles north of Toronto, Canada, 
among the last days of September, 1872. Ina letter written by Professor 
Smith, December 7, 1872, he says: “ As far as I can ascertain, the disease 
originated in this district and generally extended in every direction. It 
appeared in the neighborhood of Barrie, Collingwood, and Owen Sound 

. in from eight to fourteen days after the malady broke outhere..... . 
In conclusion, I may again state that from recent inquiries, I am convinced 
the disease first appeared in this neighborhood.” Professor Law has 
studied the meteorological conditions which prevailed at Toronto, and states 

1 Influenza in Horses, by James Law, Professor of Veterinary Sciences, Cornell Univer- 


sity, Ithaca, N. Y., in the Report of the Commissioner of Agriculture. Washington, D.C., 
1872, pp. 206. 
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that “there was no extraordinary state, or extreme changes in the weather 
during the whole month the last days of which witnessed the outbreak.” 
The darkness which surrounds the origin of this epizodtic is impenetrable 
in the present state of our knowledge of the preservation and revitalization 
of disease germs. 

The following verbatim quotations from newspapers, and from the corre- 
spondence with which I have been favored, truthfully and graphically de- 
scribe the salient features of this epizootic. The following extracts show 
that all, or nearly all, horses and mules were affected : — 


“There are not fifty horses in the city free from the disease.” — Oftawa, 
Canada. 

“We had very few horses unaffected.” — Montreal. 

“ At least seven eighths of the entire number of animals in this city were 
suffering from the disease.” — Boston, Mass. 


“More than three fourths of all the horses in ‘the city are affected.” — 
Providence, R. J. 

“The horses not affected by it are the exceptions.” — Wew Bedford, Mass. 

“There is scarcely a horse left that is not affected.” — JVewfort, R. L. 

“The actual number of horses affected is only equaled by the number in 
the city.” — Wilmington, Del. 


“The disease has reached nearly every horse in the city.” — Corry, Penn. 

“The malady is absolutely universal among our equines.” — Pittsburg, 
Penn. 

*‘ Scarcely a horse in the city is free from it.” — Bloomington, L711. 


“Three fourths of the horses in the city are stricken with the disease.” — 
Knoxville, Tenn. 

“The epizootic has attacked nearly every horse in this city.” — St. Yoseph, 
Mo. 

“‘Few horses in this city are exempt from it.” — Lake City, Ha. 


“Nearly every horse in the city is more or less affected by it.” — Camden, 
Ark. 

“ The great majority of the horses are more or less affected.” — Se/ma, Ala. 
’ “Nearly every horse or mule is more or less affected.” — Watchez, Miss. 

*¢ Almost every horse in our city has it.” — Dallas, Oregon. | 

“ Nearly all the horses in the town have it.” — Walla Walla, Wash. Terr. 

“A great number of horses and mules were attacked.” — British Columbia. 


“The disease was very general, very few horses, mules, or asses, escaped 
it.” — Manzanillo, Mexico. 

“They all had it.” — Acapulco, Mexico. 

“Probably very few horses or mules entirely escaped.” — Corinto, Vic- 
aragua. 

“In every stable where there are horses and mules together, both are 
affected alike.” — JVorfolk, Va. 
| “A majority of the work horses and mules of the city are more or less 

affected.’’ — Charleston, S. C. 
_ “Many horses and mules have died from the effects of the epizootic.” 
Marianna, Fla. 
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‘About twenty deaths were reported last night among the mules in the 
Louisville (Ky.) City Railway Stables.” 

“Tt attacked horses, mules, and jacks.” — Mazatlan, Mex. 

The presence of the epizootic in a city produced a great change in the 
appearance of the business thoroughfares, as is shown by the following 
extracts :— 

“The streets yesterday were almost deserted by teams of every descrip- 
tion.” — Bangor, Me. 

“There has been a marked absence of horses from the streets to-day.” — 
Nashua, WV. #1. 

“The streets are almost deserted.”” — Washington, D. C. 

“A Sunday quiet prevails upon the streets.” — Springfield, O. 

“The epizootic made Market Street more quiet than it usually is on Sun- 
day.” — Chattanooga, Tenn. 

“The withdrawal of horses from the streets is almost universal. — Denver, 
Colorado. . 

“The streets of this city presented a most deserted appearance yesterday, 
so far as teams and vehicles were concerned.” — Virginia City, Nevada. 

“The streets yesterday looked deserted.” — San Francisco, Cal. 

“The city passenger cars will partially cease running for a few days.” — 
Montreal, Canada. 

“The street cars have stopped.” — Zvrie, Penn. 

“The cars of the West Ward Passenger Company were taken off last 
evening.” — ZLaston, Penn. 

“The absence of cars from the streets was the subject of general com- 
ment.” — Vorfolk, Va. 

“Yesterday at noon the street cars on the main line were withdrawn.” — 
Wheeling, West Va. 

“The cars of the Adams Street railway stopped running this morning.” — 
Toledo, O. 

“The running of the cars on the High Street railroad was entirely sus- 
pended yesterday.” — Columbus, O. 

“Our street railroad was compelled to suspend operations yesterday.” — 
Evansville, [nd. 

“On account of the epizodtic the street cars will cease running regularly 
until further notice.” — Salt Lake City, Utah Terr. 

“On every line a number of cars have been drawn off.’’ — San Francisco, 


Cal. 


‘“‘Qx-teams are being used wherever they can be obtained.” — Fall River, 
Mass. . 
‘“‘Very few horses are to be seen, oxen supply their places.” — Parkers- 


burg, West Va. 

‘‘Oxen are now employed by several of our merchants in draying.” — 
Columbus, Ga. 

“The horse has almost entirely disappeared from the street, the ox be- 
coming more and more the chief reliance for transportation.” — Czmcn- 
nati, O. 
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“Many of our merchants have resorted to ox-teams.” — Milwaukee, Wis. 

“The stage has come in for the last two or three days drawn by oxen.” — 
Vermillion, Dak. Terr. 

“An extra number of ox-teams were brought into service yesterday by 
butchers and teamsters.’”’ — San Francisco, Cal. 

The damaging effects of the epizootic on business interests are set forth 
in the following extracts : — 

‘““Expressmen are unable to fill their orders, and the warehouses were yes- 
terday filled with goods awaiting shipment.” — Loston, Mass. 

“At the various railroad depots and piers freight is rapidly accumulating.” 
— Philadelphia, Penn. 

“Our grocery men, provision dealers, etc., are delivering their goods by 
means of hand-carts, wheelbarrows, and wagons drawn by man-power.” — 
Pottsville, Penn. 

“On the wharves scarcely a horse is to be seen, and business has conse- 
quently received a sudden and severe check.” — Wilmington WV. C. 

-“Tmpossible to get transportation for the ordinary wants of trade.” — 
Baltimore, Md. 
“Many of the farmers are greatly retarded in bringing their fall crops 


into the market on account of the malady.” — $acksonville, Fla. 

“There is complete stagnation of freight for lack of drayage.”’ — Houston, 
Tex. 

“What shall we do without mails? is the question asked on every hand. 
All the coaches have been withdrawn.” — San Antonio, Texas. 


“Yesterday business began to feel its effects. Drayage which usually 
costs two dollars and a half, doubled its price.” — Cazro, li. 

“Tt is difficult to procure carriages, or even a hearse for a funeral.” — 
St. Louis, Mo. 

“From that day to this (one week) not a single letter has left for the East, 
or arrived at our town from thence.” — Cimarron, New Mex. 

“Vegetable, milk, bread, and ice teams fail to make regular calls on their 
customers, and many are entirely neglected. There has been considerable 
inconvenience the past few days, and a great deal of freight in consequence 
still remains in the business houses. The illness of nearly 3,000 horses has 
caused between 5,000 and 10,000 men to be idle.” — San Francisco, Cal. 

“Great inconvenience is suffered on account of the epizootic, which has 
dismounted the cavalry.” — Zhe Lava Beds, seat of the Modoc Indian War. 

“Tt prevailed to such an extent as to seriously interfere with all business.” 
— Havana, Cuba. 

The following extracts present the popular view of the symptoms and 
nature of the disease : — 

“There was scarcely a horse to be seen on the streets that did not show 
signs of the distemper by coughing and a discharge from the nostrils.” — 
St. Fohn, NV. B. 

“Every one of the sixty horses in the barn was affected, and such a 
‘coughing, wheezing, and blowing of noses no horseman ever heard before.” 
— Springfield, Mass. 
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“The lungs were found in a high state of congestion, and the throat and 
al] the respiratory organs much diseased.” — Lynchburg, Va. 

“The horses are seized with coughing, followed by a running at the nose 
and chilliness.” — Charlotte, IV. C. 

“The symptoms were the oft-described ones of wheezing, sneezing, and 
running at the nose.” — Mobile, Ala. 

All the animals attacked have a cough, sore throat and fever, with gen- 
erally a running at the nose.” — Kansas City, Mo. 

“The horses seem to be suffering from a severe cold, with running at the 
nostrils.”” — Elizabeth City, New Mexico. 

“At and near Fort Whipple all the animals are coughing, sneezing, and 
pining away.” — Prescott, Arizona. 

‘““A drooping languor seemed to pervade the entire stable. Their eyes 
were more or less dim, and the heavy cough could be heard in all direc- 
tions.” — San Francisco, Cal. 

“The horses affected manifest the usual symptoms of a cough, and pro- 
fuse mucous discharge from the nose.” — AZarysville, Cal. 

“They are all attacked in the usual manner, slight shivering at first, then 


running at the nose.” — Oakland, Cal. 
Horses were seized with hard, dry cough, sneezing, glanders, followed by 
extreme exhaustion.” — Crenfuegos, Cuba. 


“The animal has no appetite, and a continual coughing follows.” — 
Guatemala City. 

“Symptoms, loss of appetite, fever in about ten days, continued from 
three to sixteen days, followed by cough ; some had a discharge of yellow 
mucus from the nose, others not; duration variable from two to eight 
weeks ; great loss of flesh.” — Za Union, San Salvador. 

The symptoms and complications are described by Professor Liautard, of 
the New York College of Veterinary Surgeons, in the following words :+— 

“The symptoms presented by the cases of simple influenza in the city of 
New York, have been, with few exceptional cases, rigors, febrile action, im- 
paired appetite, sneezing, cough, nasal discharge, accelerated respiration, 
weak and compressible pulse, dry faeces. The attack was very sudden ; the 
animal would be apparently well in the evening, and sick the next morning. 
The chills were generally followed by profuse perspiration. ‘There was 
repeated sneezing. The cough was hard, difficult, dry, and spasmodic, even 
to such an extent as to threaten suffocation. In the majority of cases there 
was an abundant discharge from one or both nostrils, — first mucous, after- 
ward muco-purulent in character. ‘This flow was rendered more profuse by 
an excessive flexion of the head. Sometimes this discharge appeared 
entirely purulent, and was often expelled after a paroxysm of coughing and 
sneezing, in large cheesy masses. In these cases the frontal and maxillary 
sinuses were principally affected. ‘These. symptoms were usually attended 
with more or less febrile action, though in some cases this was absent. 


1 Report on the Epizovtic as it appeared in New York, by A. F. Liautard, M. D., V.S., 
Consulting Veterinary Surgeon to the Board of Health, in the Appendix to the Annual 
Report of the Board of Health, New York, for 1872. New York, 1873, pp. 276. 
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The larynx and intermaxillary organs were painful, and pressure upon 
them was followed by a spell of painful coughing. Respiration was more 
or less accelerated and difficult, depending in the first stage of the disease 
on the diseased condition of the anterior air-passages. The pulse was 
peculiar, sometimes 40 to 50 per minute, seldom more than 7cenlieall 
cases it was very weak and compressible. The temperature of the rectum 
varied from ror® to 105° Fahr. In exceptional cases it was as high as 
106” or r07.°. Thermometric observations indicated that the temperature 
varied very much in the different stages of the disease. From ror° it 
would increase in a few hours to 104° or 105°, and then decrease to 103°, 
these oscillations being noticed as long as the disease lasted. In some 
cases the temperature remained above 100° for some time after the animal 
had recovered. Loss of appetite was often the first symptom, and loss or 
impairment of the appetite occurred in every case, with very few exceptions. 
In many cases where dry food was refused, the appetite could be excited 
by providing fresh carrots, turnips, apples, or potatoes, raw or boiled. The 
ocular mucous membranes varied in appearance, in some cases being 
normal, in others slightly congested, and in many cases showing a well- 
marked yellowish hue. The mouth was sometimes very warm and dry, but 
in many cases it was quite normal, with the exception of an abundant flow 
of thick saliva. ‘The submaxillary lymphatic glands were slightly enlarged 
and painful; but I saw only one case in which these glands suppurated. 
The thyroid bodies were more or less enlarged. The faces were usually 
hard, dry, and passed with difficulty; ocasionally they were soft. The 
urine was sometimes voided ingreat quantity, and toward the end of the 
disease it was often slightly bloody, thick, and turbid. The movements of 
the animal were feeble and staggering (the ¢twbante walk of the French). 
The skin was dry, and the hairs dull and staring. 

The duration of the mild catarrhal form is from two to three weeks, after 
which the animal can resume his work. In a few cases the symptoms dis- 
appeared altogether in eight or ten days, while in others more than a month 
elapsed before the nasal discharge had entirely ceased. 

The most common complications were thoracic. Pleurisy and pneu- 
monia destroyed a large number of animals. A few cases of tympanitis 
and of colic, from impacted food, or from indigestion, were also observed, 
but none proved fatal. The nervous system was affected in a few cases in 
the form of cerebral or spinal meningitis.. In these the result proved quite 
satisfactory. Many of the hard-worked animals were attacked with purpura 
hemorrhagica (the mal de téte de contagion, or anasarque, of the French), 
and a large number of these cases terminated fatally. In these cases the 
dropsy was general and excessive. ‘The mucous membrane of the nasal 
passages and of the eyes was marked with petechie. ‘The nasal discharge 
became bloody. As the cedema of the extremities increased, the skin 
cracked and permitted the blood to ooze through it. Locomotion became 
difficult and mastication impossible. The temperature was high, and the 
pulse weak, compressible, small, and soft, numbering from fifty to seventy- 
five per minute. The respiration was accelerated and short, and an offen- 
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sive odor was exhaled from the nostrils. Many animals were destroyed, 
under the impression that they were affected with glanders or farcy. 
This complication usually terminated in death after a period varying from a 
few hours to four or five days. Hematuria often existed, either as a primary 
symptom or as a complication, but never assumed a serious nature. Severe 
attacks of laminitis of two or four extremities were often seen. Another 
complication, of frequent occurrence, not serious in character, and confined 
to horses reduced by hard work, poor food, and bad stabling, was cedema 
of the extremities, extending from the knee or hock down to the hoof. This 
cedema, which was often mistaken for the dropsical swelling of purpura 
hemorrhagica, disappeared with a little exercise, and reappeared as soon 
as the animal was returned to the stable. This complication permanently 
disappeared as soon as the animal regained his appetite and strength.” 

Professor Liautard’s views concerning the treatment are contained in the 
following words :*— 

“The treatment of influenza must be in accordance with the symptoms. 
During the simple catarrhal form of the disease the diet should consist of 
dry or boiled oats, mashes, oat, rye, or corn-meal gruels, roots, and fruits. 
These articles should be varied and given in small quantities. The tem- 
perature should be regulated by blanketing, bandaging of the extremities, 
and general or local friction. Good ventilation should be secured, and dis- 
infectants used in moderation. In the majority of cases the hygienic 
measures above mentioned, together with rest, will prove entirely sufficient 
to effect a cure. Rest is of the utmost importance. Without it the 
animal will scarcely escape some of the sequele of the disease. Ex- 
perience has taught me that rest is of paramount importance, for all those 
animals whose labors were suspended as soon as they were taken sick, 
escaped complications, and resumed work in a few days. On the other 
hand, a large mortality occurred among railroad and stage horses. Many 
of these animals, being kept constantly at work, were attacked by serious 
complications, purpura hemorrhagica being the most frequent, and per- 
haps the most fatal. If the throat is swollen and painful, stimulating lini- 
ments, mustard applications, or blisters, must be used. Steaming with 
boiling water and with decoctions of poppy-heads or marsh-mallow leaves, 
with the administration of electuaries of belladonna, renders the cough less 
painful, and if mixed with some preparation of antimony, such as kermes 
mineral, facilitates expectoration. A tendency to constipation may require 
injections containing soap or sulphate of soda. 

Bleeding, sedatives, purgatives, and setons, must be entirely laid aside, or, 
when resorted to, it should be with great discretion. The practitioner 
should ever bear in mind that this affection is essentially of an asthenic 
character. As there is debility almost at the very outset, the disease re- 
quires not antiphlogistic measures, but supporting treatment almost from 
the beginning. ‘This is especially the case if the appetite is impaired, the 
pulse weak and small, and the walk staggering. Under these conditions, 
diffusible stimulants, such as preparations of ammonia, or camphor, com- 


1 Op. cit., p. 278. 
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bined with vegetable tonics, such as gentian or cinchona, are indicated. 
Drenches of ale or of brandy have been successfully administered, but they 
must be used with care on account of the laryngitis which sometimes 
exists. 

The complications must be met with such treatment as each case may 
require. ‘The treatment adopted by me in purpura hemorrhagica included 
stimulating frictions to’ the swellings, fomentations of decoctions of aro- 
matic plants, drenches of bitter and aromatic tonics, such as chamomile or 
elder-flower tea, and scarifications when necessary. Peruvian bark or 
gentian was used in combination with mineral tonics, especially the sul- 
phate, phosphate, or iodide of iron, or in some cases with the bisulphite of 
soda, or a few drops of carbolic acid. These combinations were given in 
powders or pills, or in drenches, according to the appetite and the facility 
of deglutition. The hypodermic injection of quinine and citrate of iron 
has been successfully employed. Diuretics may also be administered. Of 
these, oleum terebinthine, in ounce doses, is perhaps the best. In larger 
doses it is liable to give rise to abdominal troubles. If diuretics are used, 
the urinary secretion is to be carefully watched, so as to avoid hematuria, 
which very often appears. Where the purulent collection in the sinuses is 
very abundant and the frontal bone displaced by the pressure of the pus, 
and where respiration is thus impeded, I would recommend trephining, a 
simple operation affording immediate relief, not attended with danger, and 
leaving no disfigurement after cicatrization.” 


The mortality caused by the epizodtic was estimated for the city of New 
York by the following method: During the six weeks following the appear- 
ance of the disease in New York, there were, according to police returns 
-from the rendering dock, 1,946 deaths among horses, a weekly average of 
324. As the normal weekly average was 809, it follows that 235 (324 — 89) 
represents the weekly mortality caused by the epizootic, and that 1,412 
(2356) represents the mortality caused by the epizootic during the six 
_ weeks in which it affected the rate of mortality. As all, or very nearly all, 
the horses were affected, it may be said that the epizootic was the first cause 
of death in 1,410 cases, and the second cause in 536 (1,946 — 1,410) cases. 
A census taken by the Health Department in 1870 makes the number of 
horses 38,272. A calculation based on these figures shows that 3.7 per 
cent. of the horses in New York were destroyed by the epizootic. 

The following is an abstract of the results of post-mortem examinations 
made by officers of the Board of Health of New York : — 

Case I. October 31,1872. Bay horse. Sick about ten days with cough, 
loss of appetite and weakness. Pulse 74, respiration 30, temperature 102° ; 
muco-purulent nasal discharge, extremities oedematous, staggering gait, 
eye dull. Killed by a blow on the head. Mucous membrane of maxillary 
sinuses and nasal passages inflamed and covered with semi-fluid, muco-puru- 
lent matter. Pharynx, larynx, and trachea, normal ; both lungs moderately 
congested. Other viscera normal. 

Case II. November 2, 1872. Black horse, pulse 108, respiration 28, 
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temperature 102°. No cedema; dark-brown fluid discharged from nostrils. 
Nasal passages congested, especially the covering of the turbinated bones ; 
larynx and anterior portion of trachea normal ; posterior portion of trachea 
and bronchi and bronchial tubes congested ; superior portion of lungs 
actively congested ; inferior portion in advanced stage of pneumonia. Res- 
piratory passages and bronchial tubes contained dark-brown matter similar 
in color to the pneumonic lung tissue. Other viscera normal. 

Case III. November 4, 1872. Similar to Case II. 

Case IV. November 5, 1872. Sorrel horse. No cedema; actions quick 
and intelligent ; a copious white frothy discharge from the nostrils was scat- 
tered about by the forcible expirations of the animal ; pulse 60, temperature 
roo}, The lining membrane of the nasal passages, trachea, and bronchial 
tubes, as far as they could be distinguished, healthy. The air-passages con- 
tained several ounces of a milky fluid. Section of the inferior portion of 
the lungs showed a dark-red congested condition, section of the anterior 
portion was at first normal, but almost instantly changed to a vivid scarlet. 
Pressure on the latter sections forced from the finer tubes a frothy milk- 
white liquid resembling that found in the trachea and discharged from the 
nose. Liver congested. Other viscera normal. 

Case V. November 7, 1872. Section of cedematous parts was of a very 
dark-red color. 

Case VI. showed a remarkable contrast between the normal condition of 
the pharynx and base of the tongue, and the intense congestion of the supe- 
rior surface of the soft palate and the lining membrane of the larynx. 

Cases VII. and VIII., November 16 and 27, 1872, were well-marked 
cases of purpura hemorrhagica, and strikingly illustrated the dyspnoea and 
extravasation into the muscular tissues. 


The accompanying maps have been prepared to show the rate of progress 
made, and the direction taken by the epizootic from its starting point until 
all the horses within reach had been affected, when it ceased to act, appar- 
ently for the want of susceptible animals on which to exert its power. The 
facts on which these maps are based have been taken from the letters of 
correspondents, who have most kindly placed the results of their observation 
at my disposal, and from the newspapers. Early in the progress of the 
epizootic it was seen that the journalists were actively interested in record- 
ing the remarkable features of this visitation. ‘The extracts already given 
show how widely this interest was felt. As the disease passed from city to 
city, its progress was anxiously watched and recorded. ‘The local reporters 
in those places which were yet free from the disease were on the alert to 
detect and publish the occurrence of the first cases. It repeatedly happened 
that the epizootic was announced. in certain cities before it had actually 


appeared, and the mistake was duly corrected in subsequent issues of the 


newspapers making the mistake. But when a city was really attacked, the 
local papers at once began to publish column after column concerning the 


epizootic. Their daily and weekly readers were supplied with descriptions — 
of symptoms and advice in regard to prevention and treatment, with ac- | 
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counts of its disastrous effects on business and items of news concerning its 
appearance, progress, and decline in other places. It thus happened that 
the popular demand for information on this subject produced, in the news- 
papers, a current and accurate history of the progress of the disease. Ac- 
cess to this history was obtained through the kindness of Mr. George P. 
Rowell, of the Advertising Agency, at No. 41 Park Row, New York, where 
the successive numbers of all the daily and weekly papers printed in the 
United States are systematically filed and preserved for six months after 
their issue. 

The result of a careful review of the newspapers and of the correspond- 
ence above mentioned has been the following table of dates. In many 
cases the dates are fixed with exactness by the statements of those who 
were anxiously expecting the appearance of the disease ; in other cases they 
have been determined approximatively, in the absence of the definite state- 
ments of observers. In all cases, however, there is good reason to believe 
that the date of the serious manifestations of the disease is fixed within a 
week or two weeks of the actual time of their occurrence. In certain cases, 
as will be seen, it has been deemed important to indicate briefly the author- 
ity on which the dates have been determined. 


TABLE OF DATES OF THE APPEARANCE OF THE EPIZOOTIC OF 1872-3. 


CANADA. 

Toronto: Letter from Andrew Smith, Surgeon of the Ontario Veterinary 
College, ‘Toronto, November 20, 1872: “‘ The disease first appeared in this 
district in an epizootic form about the end of September, although possibly 
a few isolated cases may have existed a short time previous. On Monday, 
the 30th of September, I found fourteen horses affected in one stable.” 
Barrie, Collingwood, and Owen Sound: second week in October. See An- 
drew Smith’s letter of December 7, 1872 (p. 88). Peterborough, Port Hope, 
Bobcaygeon, Belleville, and Ottawa: second week in October. Kingston, 

» “The Daily News,” October 18, 1872: “ As yet we have not heard of its visi- 
tation to Kingston.” October 19: “The contagion has at length reached 
Kingston.” Goderich: third week in October. Montreal: October 8th. Let- 
ter from D. McEachran, M. R. C. V.S.: “ Referring to my case book, I find 
the record of the first case under date October 8.” Quebec » October. 
St. John N. B.: second week in October. Halifax, Nova Scotia: November. 
Prince Edward Island: exempt. Letter from David Laird, editor of “The 
Patriot,” Charlottetown, P. E. I.: “It did not reach Prince Edward Island. 
At the time the disease was raging in the other provinces, the navigation 
was closed, and our island entirely cut off, in the way of export or import, 
from the main land, which fact must have been the reason it did not cross 
to our shores.” 

NEW YORK. 

Niagara Falls: October 10. Buffalo: October 13. Letter from William 

Somerville to a Buffalo newspaper of October 15, 1872: “On Friday last 
(October 11) I was called by telegraph to the Falls to see several sick 

_ horses. . . . . And now the disease has got among our horses in Buffalo.” 

7 
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Rochester: third week in October. Syracuse, “ Daily Journal,” October 22, 
1872: “On Saturday of last week (October 19) the disease made its ap- 
pearance in this city.” Utica, Oswego, Watertown, Schenectady, Saratoga 
Springs, Elmira, Jamestown, and Poughkeepsie: fourth week in October. 
Ogdensburg, Letter from M. E. Thomas, V.S.: ‘The epidemic of influenza 
first made its appearance here .... on Monday, October 21.” Albany, 
‘Evening Journal”: “The first case was reported on Wednesday ” (October 
23). New York City: October 20. Report of Professor Liautard:? “On 
the evening of October 21st, only a few animals were affected, but on the 
morning of the 22d I doubt if there was a single animal of the equine spe- 
cies which was not attacked. Horses, mules, and even a zebra belonging 
to a menagerie, were affected almost simultaneously.” Kingston, Novem- 
ber 1; Nyack, October 30; and Ithaca, October 31. Report of Professor 
Law :” “On October 30 it was reported for the first time in Peekskill and 
Nyack, N. Y. On the 31st it appeared .... in Ithaca, N. Y., having 
existed since the 25th in Trumansburgh, ten miles to the northwest of the 
place last named, and slowly reached Varna, three miles to the east of 
Ithaca, on November 6.” 
CONNECTICUT. 

Waterbury, ‘‘ Daily American”: “It first appeared . . . . Sunday morn- 
ing, October 27.” Norwich, “ Daily Advertiser”: ‘The first case was dis- 
covered .... Wednesday morning” (October 23). Hartford and New 
Haven: fourth week in October. 


RHODE ISLAND. 
Providence : October 23. Newport: fourth week in October. 





MASSACHUSETTS. 

Boston, ‘‘ Daily Advertiser”: “ The first case reported was. . . . on Sun- 
day afternoon ” (October 20). Springfield, “ Daily Republican”: “ It broke 
out... . Tuesday afternoon (October 22). Worcester: October 27. Fall 
River and New Bedford: fourth week in October. 

VERMONT. 
Burlington, ‘‘ Free Press and Times”: “The epizootic made its first ap- 


pearance in this city on Saturday ” (October 26). Rutland, “ Daily Herald ”: 
‘“ Sunday morning (November 3) suddenly, without any premonitory symp- 
toms, the disease broke out.”’ St. Albans: fourth week in October. 


NEW HAMPSHIRE. 


Concord: last week in October. Nashua: fourth week in October. Ports- 


mouth: October 23. 
MAINE, 


Bangor: third week in October. Bath: October 28. Portland: fourth 


week in October. 
PENNSYLVANIA. 


Philadelphia, ‘‘ Press”: ‘‘ The Canadian horse disease reached Philadel- 
phia on Saturday morning ” (October 26). Harrisburg, Lancaster, York, 


1 Op. cit., p. 276. & Ope cit., De 21@. 
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Erie, and Corry : fourth week in October. Pittsburg, “ Commercial” : “The 
disease first appeared on Tuesday evening” (October 29). Meadville, 
“Evening Republican”: “The first evidence of the disease in this city was 
noticed .... Saturday” (November 2). Titusville: October 28. Beth- 
lehem, Easton, Reading, Williamsport, and Pottsville : first week in Novem- 
ber. Scranton, Professor Law: “‘ November 13 reached Scranton.” 


NEW JERSEY. 


Trenton, “ Daily State Gazette,” October 29, 1872: “ There is no case in 
the city.” November 4: “ Yesterday the disease spread with great rapid- 
ity ; some seventy-five animals having taken the disease since Saturday ” 
(November 2). 

DELAWARE. 


Wilmington, ‘‘ Daily Commercial,” November 6: “It has been a matter 
of much comment that Wilmington has so long escaped. .... Thirteen 
cases are reported.” 

MARYLAND. 


Baltimore, ‘‘ American”: ‘Only made its appearance on Friday or Satur- 
day ” (October 25 or 26). Washington, D. C.: October 28. 


VIRGINIA. 


Norfolk and Richmond: last week in October. Lynchburg: second week 
in November. 
WEST VIRGINIA. 


Wheeling, “ Intelligencer”: ‘‘ Yesterday (November 13) some twelve or 
fifteen horses showed symptoms of it in the first stage.” Parkersburg: 
second week in November. 


OHIO. 
Steubenville, “‘ Daily Herald”: “The disease made its appearance in this 
city on Friday evening’ (November 15). Cincinnati, “Commercial”: “ The 
first appearance was .... on Friday night” (November 8). Columbus, 


“State Journal”: “ The first symptoms were observed on Saturday morn- 
ing ” (November 16). Zanesville, “ Daily Courier”: “The first cases of the 
disease . . . . were developed .... on Saturday last” (November 16). 
Dayton, Sandusky, and Toledo: second week in November. Springfield: 
third week in November. Cleveland: fourth week in November. 


INDIANA. 
Indianapolis, “ Journal”: “ The first authentic case was attacked Sunday 
night” (November 17). Evansville: November 21. Fort Wayne and 


Lafayette: third week in November. Terre Haute and Madison, fourth 
week in November. 


MICHIGAN. 
Detroit: About October 16. Port Huron: third week in October. East 
Saginaw, “ Daily Courier”: “ Attention was first drawn to the horses first 


seized on the morning of Thursday” (October 24). Jackson, “ Daily 
Patriot”: “The first symptoms appeared on Thursday” (November 7). 


< . 
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Grand Haven, “ Daily Herald”: “ This unaccountable disease broke out in 
Grand Haven this morning” (November 8). Kalamazoo, “ Daily Tele- 
graph”: “ Last Saturday afternoon (November g) the first case occurred 
here.” Adrian: second week in November. 


ILLINOIS. 


Chicago, October 29, “Daily Tribune”: “On the zoth instant there 
were brought to this city from Canada ten horses. The animals were 
stabled at No. 612 West.Jackson Street. Four or five days after their ar- 
rival eight of them were taken sick; to save the other two, they were re- 
moved to No. 609 West Madison Street. At the time of their transfer these 
two horses were perfectly well to all appearances ; but on Saturday or Sun- 
day last (October 26 and 27), they showed symptoms of the ‘Canada dis- 
ease,’ and with them twenty other horses.” The disease proved to be the 
epizootic. Cairo: first week in December. Quincy, “ Daily Herald”: “It 
arrived Sunday” (December 8). Peoria, “ Daily Transcript”: “It seems 
to have made its appearance no longer ago than last Wednesday ” (Novem- 
ber 27). Bloomington: third week in November. Galesburg: fourth week 
in November. Galena, ‘‘ Evening Gazette”: “‘ Yesterday morning there was 
not a case of the new horse disease in Galena ; last evening (November 20), 
a few cases came to light.” 

IOWA. 


Davenport: November 14. Keokuk, “ Daily Constitution ”: “ Yester- 
day (November 25) this disease made its appearance.” Dubuque and Iowa 
City : third week in November. Muscatine and Des Moines: fourth week 
in November. Burlington: last week in November. 


NEBRASKA. 


Omaha: December 1. Lincoln and Nebraska City: first week in 


December. 
WISCONSIN, 


Milwaukee: first week in November. Janesville and Green Bay : second 
week in November. Madison and Fond du Lac: third week in November. 
La Crosse: fourth week in November. 


MINNESOTA. 
St. Paul: third week in November. 
DAKOTA TERRITORY. 
Yankton, “ Press”: “The disease first made its appearance here last 
Thursday ” (December 5). Vermilion : first part of December. 
KENTUCKY. 


Louisville, “ Courier-Journal”: “On Saturday night (November 9g) a 
number of horses . ... . were observed to be ailing.” Paducah: fourth 
week in November. 

TENNESSEE, 


Memphis, Nashville, and Chattanooga: third week in November. 
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NORTH CAROLINA. 


Raleigh : first week in November. Charlotte and Newbern: fourth week 


in November. Wilmington, “Journal” : “It first made its appearance here 
on Tuesday” (November 12). 


SOUTH CAROLINA. 
Charleston, first week, and Columbia, second week in November. 


GEORGIA, 


Savannah: second week in November. Augusta and Atlanta: third week 
in November. Macon, Rome, and Columbus : fourth week in November. 


FLORIDA. 


Jacksonville and Lake City: fourth week in November. Marianna and 
Tallahassee: first week in December. Middle Florida: winter of 1872-3. 
Key West, exempt. “ Weekly Dispatch,” May 24, 1873: “Key West has 
been singularly exempt from this disease.” 


ALABAMA. 
Mobile, Montgomery, and Selma: fourth week in November. 


MISSISSIPPI. 


_ Natchez and Vicksburg: fourth week in November. 


LOUISIANA. 


New Orleans, Report of S. S. Herrick, M. D., Sanitary Inspector, in 
Annual Report of Board of Health for 1872: ‘ The earliest access of the 
distemper learned was November 21 ; but of this there may be some doubt, 
as no other cases occurred until the 25th.” Shreveport: second week in 

December. 
TEXAS. 

Galveston: fourth week in November. Houston, “ Daily Telegraph ”: 
“Yesterday (November 29) there were thirteen cases of a serious disease 
among the horses of this city.” San Antonio: January 3, 1873. Browns- 
ville: third week in February. 


ARKANSAS. 


Helena: third week, and Little Rock, last week in November. Camden, 
“Weekly Journal ” : “ Several horses on Saturday and Sunday last (Decem- 
ber 7 and 8) developed unmistakable symptoms.” Fort Smith: third week 
in December. 

MISSOURI. 

St. Louis, ‘ Missouri Democrat”: “Saturday there was not a single case 
in St. Louis ; but by Monday (December 2), over twenty were reported.” 
Kansas City, first week, and Hannibal, second week in December. St. 

Joseph, “ Daily Gazette”: “ On Saturday last seco 14) the first symp- | 
toms were discovered.” 


i. 
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KANSAS, 


Fort Scott, Lawrence, Leavenworth, and Topeka: second week in De- 


cember. 
COLORADO TERRITORY. 


Denver and Central City : fourth week in December. Pueblo: first week 
in January, 1873. 
WYOMING TERRITORY. 


Cheyenne: second week in January, 1873. 
NEW MEXICO. 
Cimarron, first week, Elizabeth City, second week, and Albuquerque, 
fourth week in January, 1873. 
ARIZONA TERRITORY. 
Prescott : first week in March, 1873. Tucson: second week in March. 
“* Weekly Citizen,” March 15, 1873: ‘The stage animals westward are at- 
tacked. Eastward all seems right again.” Yuma: fourth week in March. 
UTAH TERRITORY. 
Salt Lake City, second week, and Corinne, third week in January, 1873. 
IDAHO TERRITORY. 


Boise City : third week in March. “ Tri-weekly Statesman”: “ The epizo- 
otic has reached this place through the overland stage company’s horses 


from the East.” 
MONTANA TERTITORY. 


Helena: fourth week in March. 
NEVADA. 


Winnemucca: middle of February. Gold Hill and Virginia City: first 


week in March. 
CALIFORNIA. 

Inyo, “Southern Californian,’ March 13, 1873: ‘‘ The epizootic has 
broken out in Inyo with great fury. . . . Inyo caught it from Carson City.” 
Bakersfield: third week in March. Santa Barbara: fourth week in March. 
Visalia: third week in March. San Diego: first week in April. Oakland: 
April 10. Mariposa, Stockton, San José, Sacramento, Marysville, and 
Shasta: second week in April. San Francisco,.“ Bulletin,” April 15, 1873: 
“‘'The horses here have not yet been affected.” “Alta California,” April 19: 
“The epizootic has reached our city.” Vallejo, Nevada City, Weaverville, 
Yreka: third week in April. Lava Beds, seat of Modoc Indian War: 
fourth week in April. 

OREGON. 

Jacksonville : fourth week in April. Baker City, “Democrat”: “It made 
its first appearance . . . . in this city yesterday morning (April 8). Eugene 
City: third week in May. Portland and Dallas: fourth week in May. 


WASHINGTON TERRITORY. 


Walla Walla: last week in April. Olympia: May. Steilacoom: first ~ 


week in June. Seattle: third week in June. 





HORSES UPON THE AMERICAN CONTINENT IN 1872-73. 103 


BRITISH COLUMBIA. 


Letter from David Eckstein, Esq., U. S. Consul at Victoria, B. C.: “On 
the main-land the disease broke out, I believe, in July... .. Victoria City, 
and in fact all of Vancouver’s Island, remained unscathed by what is known 
as the epizootic. Nota single case is known to have occurred here up to 
the present (November 15, 1873). For several months no horses or 
mules were allowed to be landed at the ports of Victoria, Burrard Inlet, or 
Nanaimo.” 

= LGUBA, 


Havana, letter from Henry C. Hall, Esq., Vice-consul-general: ‘The 
disease did not become epidemic here until about the 2oth of November.” 
“Horses from the United States and Canada were imported into this island 
during the month of September, 1872.” Letter from A. T. A. Torbert, Esq., 
Consul-general : ‘The disease was said to have been introduced by a span 
of American horses imported for the governor.” Cienfuegos, letter from 
John Sullivan, M. D.: “In Cienfuegos, about the end of December, a few 
isolated cases appeared.” Santiago de Cuba, letter from A. N. Young, Esq,, 
U. S. Consul: “ The disease first made its appearance about the 15th of 
January (1873), was at its height during February, and disappeared early in 
BROCE) sce! There were about one hundred deaths among horses in the 
Plies I witnessed the advent of the disease in Cincinnati in the early 
part of November last (1872), and also here during the above mentioned 
period. I do not think the horses suffered as much here during the attack 
as in Cincinnati, probably on account of the milder temperature here.” 


DA eel 


Letter from Ebenezer Bassett, Esq., Port au Prince, July 8, 1873: “ The 
epizootic has never yet made its appearance in this republic.” Louis Sanne, 
Esq., Acting U.S. Consul, Aux Cayes, June 26, 1873: ‘‘ The disease in 
question has not appeared yet here.” Stanislaus Goutier, Esq., U.S. Con- 
sul, Cape Haytien, June 26, 1873: “This disease has never made its ap- 
pearance in Hayti.” 

SAN DOMINGO, 

Letter from J. Ginebre, Esq., Puerto Plata, July 21, 1873: ‘The epizootic 
has hitherto not appeared among the horses or mules of this island.” 
Fisher W. Ames, Esq., Santo Domingo City, June 13, 1873: “I have not 
seen a single case of any disease that even simulates it.” 


JAMAICA, 


Thomas H. Pearne, Esq., U. S. Consul, Kingston, July 15, 1873: “ The 
disease has not to my knowledge ever appeared here.” 


MEXICO. 


Monterey, letter from J. Ulrich, Esq., U. S. Consul: “ The epizootic 
made its appearance here between the rst and roth of February last (1873), 
.... At Saltillo, seventy miles west of Monterey, the disease prevailed 


also ina mild form. Saltillo has an altitude of over 5,000 feet above sea- 
level.” Guaymas: A. Willard, Esq., U. S. Consul: “The epizootic ap- 
peared at this place last March (1873), its entrance to our place being dis- 
tinctly marked in its march from Arizona.” Mazatlan, Isaac Sisson, Esq., 
U.S. Consul: “ The epizodtic made its appearance in this city and neigh- 
boring towns in March last (1873), say about the middle.” Manzanillo, 
A. Morrill, Esq., U. S. Consul: ‘The first case of the real disease appeared 
on the 19th of March (1873).” Acapulco, John A. Sutter, Esq., U.S. Con- 
sul: “The epizodtic made its appearance in the vicinity of the port of Aca- 
pulco during the first week of April” (1873): La Paz, David Turner, Esq,., 
U.S. Consul, June 20, 1873: “No signs of the epizodtic have been noticed 
in this territory.” Minatitlan, John A. Wolf, Esq., U. S. Consul, July 2, 
1872: “The epizootic has really not appeared here.” Tabasco, Aug. J. 
Cassard, Esq., U. S. Consul, July s, 1873: “In this consular district that 
epidemic has never arrived, and is totally unknown.” Merida, Marlin F. 
Hatch, Esq., U. S. Consul, October 16, 1873: “The epizodtic has not ap- 
peared in the state of Yucatan.” 
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GUATEMALA. 
Guatemala City, Henry Houben, Esq., U. S. Consul, July 15, 1873: 
“The aforesaid disease made its appearance in this city a few days ago.” 
SAN SALVADOR. 


La Union, J. F. Flint, Esq., U. S. Consul: “ An epidemic disease com- 
menced amongst the horses and mules in this department about the ist of 
August ” (1873). 


NICARAGUA. 
Corinto, Rufus Mead, Esq., late U. S. Consul: “ It made its appearance 
in this State sometime in September (1873). .... The symptoms were as 


you describe them, and in some cases there was swelling under the belly.” 


UNITED STATES OF COLUMBIA. 


Panama, Owen M. Long, M. D., U. S. Consul, April 23, 1874: “‘Up to 
this present writing I have not heard of a single case of epizootic. I hardly 
think it will ever reach this part of the world, as we have but few horses 
and not a great manymules .... There is very little travel in this country — 
in consequence of the entire absence of good roads. We can drive out of 
Panama in a carriage only about a mile and a half.” Carthagena, Augus- 
tus S. Hanabergh, Esq., U. S. Consul, May 23, 1874: “There has been no 
distemper of any kind among the horses of this place for several years past, 
neither have I heard of the existence of any disease among those animals 
in any part of this country, with such symptoms as you describe.” Bogota, 
William L. Scruggs, Esq., U. S. Minister Resident, June 5, 1874: “I am 
somewhat familiar with the disease, having had considerable experience 
with it among my own horses, and those of my neighbors and friends, in 
Georgia, before leaving for my post of duty in Columbia ; and I am safe in 
saying that none of the symptoms have, up to this time, appeared among 
the horses here, or in the immediate vicinity. Indeed, I am not aware that 
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the epizootic, or anything like, has made its appearance in any part of 


Columbia.” 
ECUADOR. 


Quito, Rumsey Wing, Esq., U. S. Minister Resident, June 1, 1874: “ Up 
to this date there has been no appearance of the epizootic in this city, and 
so far as I am aware, in this country.” 


Up to this date (Oct. 3, 1874), there has been no mention of the recent 
appearance of this epizootic among the horses of Europe, in the Veterinary 
Journals of London, Paris, or Brussels. 


SITATE 25 
°6. Jan 1875 |Dec.187? 


HAY TTano 
SAN DOMINGO 


v 


maa 27 
NBatae Me, 


lA 
ust 


< aS 


Se 


a 
“xempel 


Pancm 





MAP OF NORTH AMERICA, SHOWING THE COURSE OF THE EPIZOOTIC OF 1872-73. 


The propositions and conclusions derived from the preceding facts are 
presented below in words taken from my report on this subject, prepared 
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by the direction of the Sanitary Committee of the Health Department of 
New York City, and printed in the Appendix to the Annual Report of the 
Board of Health of New York City for 1872. 

Proposition Vo, 1. — Epizootic influenza does not spread by virtue of any 
of the recognized atmospheric conditions of cold, heat, humidity, season, 
climate, or altitude. 

The proof of this proposition amounts to a demonstration, as will be 
seen by a reference to the maps. The disease prevailed and was propa- 
gated in the cold of a northern winter, and in the summer heat of Central 
America ; in the dry air of Minnesota, and in the moist air of the sea-board ; 
at an altitude of 5,000 feet above the sea, at Saltillo, Mexico, and on the 
low levels of New Orleans, La. (ten feet above sea-level), and Galveston, 
Texas (five feet above sea-level). 

Proposition Vo. 2. — Epizootic influenza does not spread solely by virtue 
of unrecognized atmospheric conditions. 

During the prevalence of the disease, the opinion was expressed, by 
many thoughtful observers, that it was spreading through the air, or by 
virtue of some unknown atmospheric condition. In no other way did it 
seem possible to explain the sudden prostration of all, or nearly all, of the 
horses in a city or limited district. Subsequent investigation has not proved 
that the disease is zo¢ communicable through the air at short distances, and 
over limited areas. They have proved, however, that the spread of the 
disease over the country is not solely, or chiefly, by virtue of unrecognized 
atmospheric conditions. 

The irregularities in time and place, in the appearance of this disease, 
are so numerous and surprising that they cannot be classified or brought 
into harmony with any system of laws that bears any resemblance to the 
laws which govern the phenomena of any of the recognized atmospheric 
conditions. Some of the irregularities may be appreciated by examining the 
larger of the accompanying maps with the assistance of the arcs and radii 
that have been drawn from Toronto, where the disease first appeared, as a 
centre. It will be seen that the disease appeared at places equally remote 
from its starting point, at widely different dates ; for instance, at Montreal, 
Canada, Oct. 8; Burlington, Vt., Oct. 26; Rutland, Vt., Nov. 3; New 
York, Oct. 21; Trenton, N. J., Nov. 2; Columbus, O., Nov. 16; and 
Grand Haven, Mich., Nov. 8. It will also be seen that the disease ap- 
peared simultaneously at St. Louis, Mo., and Galveston, Tex., the latter 
place being twice as far, in the same direction, from Toronto as the former, 
These are but instances taken from a countless number of similar facts to 
be found all over the map. 

By these considerations proposition number two is logically proved, un- 
less we are willing to believe in the existence of an unrecognized atmos- 
pheric condition whose phenomena are governed by laws which bear no 
relation of resemblance or analogy to the laws which govern the phenomena 
of the recognized atmospheric condition. 

Pen te Vo. 3. — Epizootic influenza spreads by virtue of its com- 
municability. 
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Experiments for the demonstration of this proposition have been wanting. 
The incidents attending the appearance of the disease at Chicago, IIl., 
as recorded on page 100, approach closely to a satisfactory demonstra- 
tion. If the statements in regard to the appearance of the disease at 
Chicago had been the result of scientific observation, they would have 
demonstrated our proposition. 

Admitting the present impossibility of demonstration, we have abundant 
and convincing ogical proof, as follows : — 

1. It is logical proof that epizodtic influenza spreads by virtue of its com- 
municability, that no place was exempt from the disease which was known 
to have been in communication, by means of horses or mules, with places 
in which the disease existed. 

On the main-land of this continent every place which is known to have 
had communication, by means of horses or mules, with places where the 
‘disease existed, suffered from the disease. In regard to the West India 
Islands, we have letters from two correspondents (p. 103), which mention 
the importation of American horses into Havana, and Cuba was overrun 
by the disease. : 

2. It is logical proof that epizootic influenza spreads by virtue of its 
communicability, that the places that were exempt from the disease were so 
situated that the importation of horses or mules was in some of them im- 
possible, and in others of them improbable. The following places were 
exempt : Prince Edward Island, Vancouver's Island, Key West, the Islands 
of Hayti and San Domingo, the Island of Jamaica, La Paz, and that por- 
tion of Mexico containing Minititlan, Tabasco, and Merida. 

Prince Edward Island and Vancouver’s Island were sequestered, the 
former by the severity of a Canadian winter, and the latter by a quarantine 
against horses and mules. The Islands of Key West, Hayti and San Do- 
mingo, and Jamaica, have limited commercial intercourse with the ports 
of this country or with Cuba, and the importation of horses or mules is prob- 
ably a very rare occurrence. La Paz, near the extremity of the peninsula 
of lower California, is so situated that, in all probability, there is no un- 
broken communication by horses and mules with those portions of Mexico 
in which the disease prevailed. The same statement can be made concern- 
ing Minititlan, Tabasco, and Merida, as the region in which they are sit- 
uated is separated from the states of Vera Cruz and Mexico, in which the 
disease prevailed, by difficult and thinly settled lowlands. 

[It is further logical proof, recently come to hand, that epizootic influenza 
spreads by virtue of its communicability, that the disease ceased to spread 
only when it had affected all the susceptible animals within reach. The 
last point at which its presence is reported is Corinto, Nicaragua, where it 
appeared in September, 1873, just a year after it took up its line of march 
from Toronto, Canada. The question whether it would pass into South 
America was answered in the negative by the letters already quoted from 
Panama, Carthagena, and Bogota. I am informed by Lieutenant-com- 
mander G. C. Schulze, U. S. Navy, a veteran explorer of the Isthmus, that 
overland communication, by means of horses or mules, between North and 
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South America is an impossibility. From Panama to the Atrato river, a 
distance of two hundred and fifty miles, the country is an almost impassable 
swamp intersected by rough and difficult mountain ranges. The only in- 
habitants are a small number of half-civilized negroes and savage Indians. ] 

3. It is logical proof of this proposition that the disease passed rapidly 
over those regions in which the towns and cities are numerous and in fre- 
quent communication with each other, and with comparative slowness over 
those regions in which the towns are less numerous and in less frequent 
communication with each other. - 

An examination of the maps will show that the disease spread rapidly 
over the States east of the Mississippi and Missouri rivers, where cities and 
towns are numerous, and where communication is rapid and easy ; and 
that the rate of its progress was greatly reduced as it passed over the 


thinly settled States and Territories of the western half of the country 


where communication is slow and difficult. 

There are many minor points which illustrate the fact that the rate of 
progress made by the disease depended on the amount and facility of com- 
mercial intercourse. Some of these points are, in brief, as follows: The 
early appearance of the disease at New York, Philadelphia, Baltimore, and 
Washington, places situated on a crowded line of travel, and its late ap- 
pearance in a large region lying between these cities and the starting point 
of the disease, as well as in certain important cities and towns lying near, 
but not on this great line of travel; the rapid progress of the disease along 
the line of the Pacific Railway; the arrest of the disease by the Sierra 
Nevada mountains, impassable by horses and mules at the season of the 
approach of the disease, and its invasion of California after flanking the 
mountains by way of the succession of mining districts between Carson 
City, Nevada, and Inyo, California; and the division of the current of the 
disease by the Sierra Nevada mountains and the unoccupied territory in 
Northern California and Oregon, one division moving more rapidly than 
the other by reason of passing over a more thickly settled region. The 
early appearance of the disease at New Orleans, La., and Galveston, Tex., 
has caused the surmise that infected horses were landed at those ports by 
some of the numerous coasting steamers from New York and Philadelphia. 

Conclusions. —One of the results of the investigations detailed in the 
preceding pages is the confirmation of the opinion commonly held by 
medical authorities, that epizootic influenza is the counterpart of epidemic 
influenza. They are both specific febrile diseases, in which the specific 
poison produces disordered function of the chief nervous centres, and acts 
on the mucous membrane of the eyes, of the nose, and of the bronchi. 

The definition of influenza given in Aitken’s “ Practice of Medicine,” 
applies with exactness to epizootic influenza, if a few unessential words are 
omitted. Leaving out the subjective symptoms, and substituting epzzodtic 
for epidemic, this definition reads as follows: “A specific febrile disease, 
invariable in its essential characteristics, frequently prevailing as an epi- 
zootic, attended with lassitude and prostration to an extreme degree ; chills, 
the eyes injected and tending to fill with tears, the nostrils discharging an 
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acrid fluid ; cough prevails, with yellow expectoration. Fever attends the 
disorder, sometimes slight and sometimes severe, and of a type varying in 
different epizodtics and localities.” 

Epizootic influenza is the counterpart of epidemic influenza, not only in 
its pathology and definition, but also in certain other important features 
which are common to both diseases, among which are the following: 1. It 
has at intervals overrun portions of the globe from early times; 2. It at- 
tacks all, or nearly all, individuals ; 3. The rate of mortality is low, the 
prognosis depending on the condition in which the disease finds its 
victim, and on his ability to secure rest and supporting treatment, rather 
than on the intensity of the specific poison. 

As the effects of the prevalence of epizodtic influenza on commerce, and 
on the general welfare of the community, are extremely injurious, inquiries in 
regard to its method of propagation, and in regard to practicable measures 
of prevention, are very important, the more so as the facts obtained will 
probably apply to its counterpart, — epidemic influenza. The result of the 
preceding inquiries into the methods of propagation of epizodtic influenza 
is the presentation of abundant and convincing proof that it spreads from 
city to city, and from country to country, by virtue of its communicability, 
and regardless of atmospheric conditions. This proposition should be 
qualified by the statement that the apparently sudden seizure of all the 
horses in a city, or limited neighborhood, renders it possible that within 
narrow limits it infects through the atmosphere. 

From the views of this subject presented above, it is evident that the in- 
troduction of epizootic influenza can be prevented by arresting communi- 
cation through horses and mules, with those localities in which the disease 
prevails. Its importation by sea can be prevented by quarantine regula- 
tions. Its transportation overland can be prevented by the establishment 
of a cordon sanitaire; but this means would, from the nature of the case, 
be successful only under exceptionally favorable circumstances. 

In regard to epidemic influenza, the same rules probably hold good ; 
but their application is impracticable. The arrest of intercourse between 
two adjacent countries or sections, or the enforcement of quarantine regu- 
lations with the necessary stringency, would probably be considered more 
disastrous than an epidemic of influenza, 
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REMARKS UPON ONE OF THE FIRST PRINCIPLES OF 
HOSPITAL HYGIENE. 


By Hon. JAMES W. BEEKMAN, oF NEw York. 


It is beginning to be recognized that hospitals should be destroyed and 
renewed every ten years. The walls become saturated with poisonous 
matter emanating from the bodies of the sick, and no fumigation or disin- 
fectants have proved efficacious. After a few years the safety of patients 
requires freshly-built wards, — and these wards must contain but few beds, 
and be situated in detached and temporary buildings. 

The new pavilions or wings lately built, adjoining the Hotel Dieu, in 
Paris, have been abandoned while yet unfinished, because French surgeons 
and physicians began to see that the conditions of cure were wanting in the 
old hospital, and that to reproduce these old types of hospital building 
would be merely to continue a treatment which had been found by very 
long trial to be baleful to the inmates. So they now propose pavilion cot- 
tages, far out of the denser parts of the great city, and managed in the style 
of the American Ambulance, which by fresh air and avoidance of crowding, 
saved so many lives of the wounded during the seige of Paris. 

Doctor Mundy, of Vienna, has constructed in the Park of St. Cloud, 
under the old trees there, a row of wooden hospitals, in which the results of 
treatment were found satisfactory, although the windows were on one side 
of the building only, and dampness from the ground was not properly 
guarded against. Doctor Mundy, who has large experience in military hos- 
pitals, considers shade-trees important as purifyers of the air, and desires 
cottages for the sick to be placed under or near groves of trees. In Amer- 
ica, Doctor Benjamin Rush, during the war of 1812, caused the patients 
from one of the military hospitals, who were suffering from bad ventilation, 
to be carried every morning into a neighboring orchard where the men 
passed the day under the apple trees, and recovered wonderfully. In Ed- 
inburgh, there is'a new Infirmary constructed in the old way, with large, 
three-storied stone buildings standing in a row about thirty feet apart, and 
not yet complete, against which Sir James Y. Simpson used to protest— 
but in vain. That noble and learned physician, who first proved the virtue 
of anzesthetics in allaying pain, by himself inhaling chloroform, and boldly 
essaying the unknown results of its benumbing power, among his other 
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priceless benefactions to humanity, taught the true doctrine of hospitalism. 
By the answers to an extended series of circular letters of inquiry, he estab- 
lished the fact that out of 2,089 cases of amputations performed in great 
hospitals in cities, 855 died; while in country practice, out of 2,098 similar 
operations, only 226 died. Hence, the number that die after amputations 
in hospital practice, when compared with rural practice, is nearly four times 
greater. 

It seems probable that the chances of recovery from fever or from the 
results of a surgical operation, are, on the whole, greater in a squalid home 
in any large city even, than in the largest and best-appointed hospital in 
London or Paris, so dangerous is the concentration of many sick to each 
individual patient. An influence capable of causing disease emanating 
from one or from a few invalids, is usually so dissolved and diluted as to be 
harmless. From a large ward, however, exhalations perceptible to the 
smell are generated, which saturate the very walls and poison successive 
series of inmates; while, as we have seen from Sir James Y. Simpson’s dem- 
onstration, four times as many of the original admissions die as might be 
saved under proper conditions. The European hospitals are, in many re- 
spects, inferior to some of our own. Too often the surgeon’s aim seems to 
be to discover and classify the malady, rather than to cure. Diagnosis 
thrusts aside therapeutics. 

Quarantines appear so vexatious and yet so useless, that one of the most 
valuable objects of research in sanitary matters lies in that direction. In 
Egypt, last winter, a rigid quarantine was established against cholera, just 
above Luxor, on the Nile, at Silsilis. Yet the people of Assouan, the in- 
fected village, came and went by land, being only debarred by the cordon 
sanitaire from their accustomed river travel by boat. No cholera was con- 
veyed by these people, and when the coffle of Abyssinian slaves at Assouan, 
which was said to be dying of cholera, had run away or died, the quarantine 
was removed, and no harm ensued. Cleanliness, and prompt attention to 
the drinking-water of an infected locality, ashore or afloat, seem the surest 
quarantine. In former days the plague continued in London in spite of 
quarantined rags, while the same rags from the Levant were freely imported 
into cleanly Holland without harm. As soon as better sanitary measures 
were taken to keep up a clean and healthy order of things in England, the 
plague was heard of no more. But perhaps the most important, because 
the most comprehensive of the topics likely to come before this Association, 
is the cause of disease —how sickness spreads, how the morbific influence 
may be weakened and (by whatever name called, whether contagious or 
infectious) why, in nurse’s phrase, certain diseases are catching — these 
are queries worthy of the most careful study. By the collection of many 
facts, by the comparison of many opinions, and by the conference of many 
experts, such knowledge can only be attained. And should your delibera- 
tion result in shortening the number of days passed in the sick-bed, or in 
increasing the percentage of cures in surgery, or best of all, in showing how 
to stamp out epidemics and pestilential diseases, or to materially weaken 
their power, your labors will receive lasting honor. 


7" 


Iiz2 HON. JAMES W. BEEKMAN ON HOSPITALS. 


Note. In the study of Hospital Hygiene during the last few years, the 
remarkable fact has been disclosed again and again that the great hospital 
is as liable to destroy life as to save it, unless unusual intelligence and watch- 
fulness pervade the sanitary administration of its affairs. 

Hon. James W. Beekman has for many years been one of the most 
enlightened and fearless advocates of the dominion and paramount claims 
of Hygiene in our public hospitals, and the utterance which he has briefly 
given in this place is in full accordance with principles and practice upon 
which he and the masters of medical and surgical knowledge assert the 
necessity for great reforms in public hospitals. To such plain sense and 
boldness as Mr. Beekman’s and Miss Nightingale’s, in stating reasons and 
giving methods for reforming the common hospital system, in structure and 
management, the public will give heed. 

Even in a recent attempt to defend the administration of certain creat 
hospitals, in which the death-rate, as shown by Dr. William Farr, of the Regis- 
trar-general’s office, has even been nearly twice as great as in the same 
classes of patients in the cottages and tenements of the poor and middle 
classes of the population, Dr. J. Matthews Duncan, F. R. S. E., remarks: 
“T dare say a hospital could be so constructed and managed as to kill all 
the inmates.” This fact, that by means of faulty construction and misman- 
agement a hospital may destroy the lives of its inmates, led Miss Nightin- 
gale “to enunciate as the very first requirement in a hospital, that it should 
do the sick no harm.” ‘That gifted woman proceeds further to say: “It is 
quite necessary to lay down such a principle, because the actual mortality 
in hospitals, especially in those of large, crowded cities, is very much higher 
than any calculation founded on the mortality of the same class of diseases 
among patients treated out of the hospital would lead us to expect. 

In breaking away from bad examples and long cherished plans of hospital 
construction, such reasons as these which have been stated by Hon. Mr. 
Beekman will need to be deeply impressed upon the minds of the directors 
and physicians who are directly concerned in the construction and service of 
hospitals. ‘Though it may be easier to tear down than to build, and less dif 
ficult to criticise than to execute faultless work, the advocates of hospital 
improvement have studiously deliberated upon each problem of reform, and 
prepared themselves to show what are the best methods of structure and man- 
agement of hospitals, before advising the substitution of the new for the old 
plans. The Secretary of the Public Health Association takes this occasion, 
while thus collecting a few points in evidence to corroborate the propositions 
laid down by Hon. Mr. Beekman, to adduce some of his own testimony pre- 
viously given for the purpose of presenting in contrast various important 
facts relating to the new and the old, the reformed and the unreformed 
methods. ‘These passages are quoted from his centennial address before 
the Society of the New York Hospital. He commends to us his opinions 
when he says, “To do good, to do the best for the sick poor, ought to be 


our ambition.” To illustrate and enforce the correct principles of hospital — 


construction, he has presented the following quotations of evidence from 
1 Notes on Hospitals, 3A edition, page 3. 





{ 
4 


- 


HON. JAMES W. BEEKMAN ON HOSPITALS. I1l3 


great masters in sanitary and medical knowledge, whose words are here 


' given as jewels in his own careful setting. Describing the first pavilion hos- 


pital in New York, namely, the one constructed after the plan furnished by 
Dr. John Jones, he states that the wards were twenty-four feet wide, by 
eighteen feet high, all well ventilated, not only from the opposite disposition 
of the windows, but proper openings in the side walls, and the doors Open 
into a passage or gallery thoroughly ventilated from north to south. 

Mr. Beekman presents the following from the address of Captain Douglas 
Galton, of the Royal Engineers of the British Army, as delivered in 1869: 
“A simple, inexpensive hut, for a few. beds, capable of perfect ventilation, 
and admitting of being occasionally pulled down and rebuilt with fresh 


_ materials, at no great expense, would, in all probability, afford more recoy- 


eries from fevers and wounds than the most costly special hospital wards.” 
Again, Mr. Beekman reverts to the most concrete expression of sound 
principles, and says, “The architectural necessities are light, air, speedy 
removal of refuse, and great facility of cleansing. Architectural display in 
a hospital is a crime.” 

“Buildings used for the reception of the sick become permeated with 
organic impurities. . . . . Evidence came that our buildings were no 
longer fit to do proper service. In cleansing one ward, out of five masons 
who were removing the plaster, three died of fever in a few days.” . ‘ 
Continuing this statement, and turning it in the direction of clinical instruc- 
tion, he remarks: “Is not that the best school which exhibits to its sty- 
dents not merely the diseases they are to be taught how to recognize, but 
the treatment also under which the mortality is least, and the days of sick- 
ness, in each recovery, are shortened to the smallest possible number? In 
cases of wounds or surgical ailments, are not the best clinical lectures to 
be found at those bedsides where the skill of the surgeon is rewarded by 
prompt recovery of the largest number of his patients?” ? 

In a most valuable chapter upon zmproved hospital plans, Miss Nightin- 
gale remarks: “It is practicable, no doubt, to ventilate more or less effec- 
tually a complicated building, but practically it will never be done. When- 
ever the form of hospital construction requires much thought to be applied 
to its ventilation and other sanitary arrangements, it may be considered 
quite certain that the hospital is not a safe one for the sick. Practically, it 
is impossible to escape from this, viz., that safe hospital construction must, 
at whatever (apparent) cost, contain a maximum of facility, and minimum 
of difficulty for keeping every part of the building healthy.” 

The British Government Commission for improving the sanitary condition 
of barracks and hospitals, declare in their report that, “It should never be 
forgotten that the object sought in the construction of a hospital is the 
recovery of the largest number of sick men to health in the shortest possi- 
ble time, and that to this end everything else is only subsidiary.” To the 
accomplishment of this sacred purpose of a hospital, the medical and the 
secular officers of each institution need to concentrate all their efforts, 


1 See Centenary Address before the Society of the New York Hospital, by James W. 
Beekman, pages 13 to 25. 
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They declare that each human life which is consigned to hospital care is to 
be saved if possible, and with the least harm or delay within hospital wards ; 
and to this end must they demand that sanitary engineers and the architect 
shall contribute, no less than the medical officers, by all the resources at 
their command. There should be no failure to provide for each patient 
that enters a hospital ward, every facility to help to the most speedy and 
complete cure may be afforded. Says Dr. Stephen Smith: “It is not 
only by delaying the recovery of the sick that hospitals fail to answer their 
humane purposes ; they may, by their unhealthiness, expose their inmates 
to new and fatal diseases. It is not an unfrequent occurrence that patients 
enter general hospitals with simple and curable diseases, but contract other 
maladies, of a more fatal character, of which they die.’”’? 

In an admirable report upon Hospitals and Hospital Health, by Doctors 
Bristowe and Holmes, in the Sixth Privy Gouncil Medical Report, those 
masterly observers recite the catalogue of “ hospital diseases originating in 
hospitals,” among which are pyzemia and diffuse inflammation, and they also 
enumerate the diseases which, originating outside, yet spread and destroy in 
hospitals. In their analysis of three hundred and forty-four consecutive 
cases of amputation in the London hospitals, they show that forty-two died 
from direct, or what seemed to be inevitable effects of the wounds and 
operations, and that sixty-one other deaths occurred from various causes, of 
which no less than thirty-seven died of so-called hospital diseases.” 

The soundness and vital importance of the statements made by Hon. Mr. 
Beekman are sustained upon every hand. Perfect and perpetual purity of 
the atmosphere surrounding every bed and filling every ward is his humane 
demand as a hospital governor. At his side stand the masters in hygiene 
and surgery, and in the words of John Simon, all unite in the statement that 
“so thoroughly does a hospital depend for its usefulness on the capacity of 
its wards for the most exqutsitely perfect ventilation, that in all plans of hospi- 
tal construction this is the one cardinal virtue to be insisted on. The ven- 
tilation must be such as shall leave no corner unsearched by its currents.” 
The simplicity of structure, the skillful completeness of ventilation from 
floor to ceiling and ridge, from side to side and end to end of every ward, 
and the reasonably wholesome and humane separation or grouping of — 
patients, are realized and fully illustrated in pavilion and tent hospitals 
only. E. H. 


1 Principles of Hospital Construction, by Stephen Smith, M. D., p. 4. 
2 Sixth Report of Medical Officers of the Privy Council, p. 561. 





ON THE RELATIVE INFLUENCE OF CITY AND COUNTRY 
LIFE, ON MORALITY, HEALTH, FECUNDITY, 
LONGEVITY, AND MORTALITY. 


By JOHN STOCKTON-HOUGH, M. D., 
Of Philadelphia. 


“ Pericula mille szevz urbis.” 


SOCIAL systems spring from the convenience, indolence, sympathy, socia- 
bility, and the rivalrous vanity of human nature. Sociability owes its origin 
to civilization, and civilization is formed and fostered in cities. Indeed, 
civilizing is only citizenizing or conforming to, and adopting the manners, 
habits, and peculiar life in cities. 

“ Aristotle was wiser when he fixed upon sociability as an ultimate quality 
of human nature, instead of making it, as Rousseau and so many others 
have done, the conclusion of an unimpeachable train of syllogistic reason- 
ing.” Morelly, the contemporary of Rousseau, says that man, “ though com- 
posed of intelligent parts, generally operates independently of his reason ; 
his deliberations are forestalled, and only leave it to look on while sentiment 
does the work.” 

The great ultimate aim of human nature is sociability. Every man looks 
forward to a time when he will have more leisure to give to his friends, to 
enjoy with them interchange of thought and hospitality. As man emerges 
more and more from a savage or semi-barbarous state (state of nature), he 
first acquires property, place, ease ; then cordiality, hospitality, and sociabil- 
ity ; and to facilitate all these, he must needs congregate with his fellows ; 
hence arise towns and cities. 

In our present theme we have to do with the ill effects on health, mortal- 
ity, and longevity, arising from prolonged or continuous life in cities. And 
these effects can best be shown and appreciated by comparison with the 
much more favorable results of life in the country. 

On these several conditions hang the fates of Ben pales and pone 
Well and truly has the Roman poet said, ‘‘ Pericula mille seve urbis” 

a thousand perils beset the great city, and these words have as een 
weight and meaning to-day as they had centuries ago. 

On the other hand, the unsparing praises of life in the country, with its 
attendant happiness, healthfulness, and purity, found in the poems of Virgil, 


” 
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Horace,' and Cowper,’ are not less worthy of our careful consideration and 
thoughtful reflection. 

The writer in the course of his statistical researches has so frequently 
observed the ill effects of city life, that he was led to inquire whether the 
noticeable decline in health, fecundity, and longevity of the human race, and 
of the American people in particular, were not due to the too great crowding 
into cities ; and he finds from an investigation of the subject that he is war- 
ranted in his belief. 

That there is a well marked and fully appreciated decline in the health, 
fecundity, and longevity of the people of the United States, we have only to 
refer to the investigations of those of our fraternity who have given the sub- 
ject much thoughtful attention, and are undoubtedly well able to judge. 


1 “This used to be my wish: a bit of land, 
A house and garden with a spring at hand, 
And just a little wood. The gods have crowned 
My humble vows ; I prosper and abound.” 
Hoc erat in votis— Sat. VI. B. LI. 


“ The farmer dragged to town on business, swears 
That only citizens are free from cares.” — B. L. Sat. J. 


“And courts and levees, town-bred mortals’ ills, 
Bring fevers on and break the seals of wills.” 
Quumague dies tibi pollicitus. 
John Connington’s Horace, 12°, Lond., 1872. 


2 «Strange! there should be found, 
Who self-imprisoned in their proud saloons, 
Renounce the odors of the open field 
For the unscented fictions of the loom ; 
Who, satisfied with only pencilled scenes, 
Prefer to the performance of a god.” — Zhe Sofa. 


“God made the country, and man made the town, 
What wonder then that health and virtue, gifts 
That can alone make sweet the bitter draught 
That life holds out to all, should most abound, 
And least be threatened in the fields and groves.” — Zhe Zash. 


“ But though true worth and virtue in the wild, 
And genial soil of cultivated life 
Thrive most, and may perhaps thrive only there, 
Yet not in cities oft ; in proud, and gay, 
And gain devoted cities. Thither flow, | 
As to a common and most noisome sewer, 
The dregs and feculence of every land. 
In cities foul example on most minds 
Begets its likeness. Rank abundance breeds, 
In gross and pamper’d cities, sloth, and lust, 
And wantonness, and gluttonous excess. 
In cities vice is hidden with most ease, 
Or seen with least reproach ; and virtue, taught 
By frequent lapse, can hope no triumph there 
Beyond the achievement of successful flight.” — Zus&. 
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an 

f Among these, I may mention Dr. Nathan Allen of Lowell, Massachusetts ; 

_ Dr. J. M. Toner of Washington, D. C.; Dr. John S. Parry! of Philadelphia, 

_ and the late lamented Dr. Hunt,’ President of the London Anthropological 
Society. 

These men are all habitually careful, thoughtful, and moreover, con- 
scientious in the expression of their opinions ; and we are forced to accept 

_ the weight of their evidence, however humiliating, as regards our future 
prospects as a nation. 

‘Dr. Parry believes that “it may yet become a serious question, whether 
the Anglo-Saxon race is adapted for life in this country with its variable 
climate; and it may yet become a very serious question, whether the 
American will become a permanent nation, if immigration is cut off, for it is 
beyond doubt that though our people are not physically weak, the number of 
children born to native parents is small, and is decreasing every year. This 
is true not only of those families who have lived in this country for three or 
four generations, but it is more or less true of the immediate descendants of 
our Irish and German immigrants.” I have shown in my article, “on the 
effect of nationality of parents on fecundity and proportion of sexes in births, 
that foreign-born parents have a much higher degree of fecundity than 

- native-born parents, and have as a consequence a larger proportion of male 
children. 

If William Barton were living to-day, he would find his predictions of fer- 
tility, longevity, and increase of our people had fallen sadly short of his high 
hopes, as expressed in a letter to David Rittenhouse, dated March 17, 
1791, “On the probabilities of the duration of human life in the United 
States of America.* He calls attention to the fact of the population having 
doubled in fifteen years ; while at the present time it will take more than 
twice that length of time to increase the population to the same extent, and 
this is only eighty-two years ago. 

He attributes this unparalleled increase to the early marriages,® virtuous 
habits, and simple manners of the people. The lack of large cities did not 
escape his notice, for he compares the unfavorable circumstances connected 
with city life with the healthful employments of the country. 

Barton says that there were 138 deaths to every roo births in Rome in the 
beginning of the eighteenth century; in Amsterdam, 171 deaths to every 
too births; in Berlin, for the five years ending 1759, 131 deaths to every 100 
births. In London for twenty-six years, about the same time, 124.92 deaths 
_ 1John S. Parry, M. D., “ Infant Mortality and the Necessity of a Foundling Hospital in 
Philadelphia.” Papers of the Social Science Association of Philadelphia, 1871, pp. 28, out 
of Penn Monthly, — 1871. ; 

2James Hunt, Ph.D. The Lufluence of the Climate of North America on the Physical 
and Psychical Constitution. Reviewed in No. 1, Anthropological Review, London, May, 
1863, p. 18. 

_ 8 Philadelphia Medical Times, December, 1873. 
- * Published in the Zransactions of the American Philosophical Society, vol. iii. pp. 25 to 
62, Ist Series (Philadelphia). 

5 William Penn, in a letter to his friends in England, says that there is scarcely a maid of 
nubile age unmarried in the Province of Pennsylvania — need I say how different it is now? 
' How many men and women remain unmarried. — Watson’s Annals of Pennsylvania. 
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to every roo births ; in Paris, for the fourteen years ending 1784, 97 deaths 
to every 100 births. In the city of Providence, R. I., during the sixteen 
years ending 1870, there were 915 births and 977 deaths of colored people. 

With these fearfully high rates of mortality he compares that of places in 
our own country; among which are Salem, Mass., 1782-3, where there were 
but 49 deaths to every 100 births; the parish of Hingham, Mass., for the 
fifty-four years ending 1790, had 1,113 deaths, or 49.5 deaths to every 100 
births. Of the deceased, 84, or 1 in 13.2, survived 80 years. At Milford, 
Conn., 1777, of the 239 persons who died, 1 in every 7 was upwards of 70 
years of age, and 1 in 13 above 80 years. In Philadelphia, 1789, 1 in 40.8 
of the persons deceased was above 80 years of age. In the years 1789-90 
there were 49.94 deaths to every 1oo births in Philadelphia. In 1789 
there were 1,536 births and only 872 deaths. From 1861 to 1870 (ten 
years) there were 164,281 births, and 147,435 deaths, or 80.74 deaths to 
every 100 births in Philadelphia, which is more than double the proportion 
of mortality to births for the period above named, eighty-three years ago. 
In 1789 there was one birth to every 22 inhabitants; from 1806 to 1820 an 
annual average of 1 in 22.5; from 1820 to 1831, 1 in 22.6; from 1861 to 
1872, only 1 in every 37.3. From 1806 to 1820 there was 1 death to every 
47.86 inhabitants ; from 1861 to 1870, 1 toevery 39.1. The average duration 
of human life in Philadelphia near the close of the eighteenth century, was 
above twenty-eight years, now it is but 24.5 years. 

Notwithstanding the fact that the mean average duration of human life 
has decreased apparently 3.5 years in our city (though in reality more), yet, 
strange to say, there is one person in every 33 of those dying who attained 
to 80 years and above, among those dying from 1860 to 1872; while 
there is but 1 in every 38 in the period from 1820 to 1830, and only 1 in 
every 40.8 for the years 1789-90, — above the age of 90, however, there was 
a larger proportion in the earlier periods than at present. 

The fact of there being a larger proportion of persons above eighty years of 
age among the decedents in recent enumerations than among those taken 
some years previous, has furnished a foundation in fact on which some ex- 
ceedingly clever men have based erroneous conclusions, — among which I 
may mention the seeming inference that the average duration of human life 
has increased. 

Now this fallacy happens in the following manner, viz.: A certain pro- 
portion of those dying in the extreme ages mentioned, are exogenous, having 
come to the city in late adult or advanced age, and though they contribute to 
swell the number, and consequently increase the proportion in extreme ages, 
yet their number is not sufficient to very materially affect, though falsely 
increasing, the mean average duration of human life, on account of the im- 
mense numbers dying in infancy and inferior ages. The reason that there 
was a larger proportion among the decedents of extreme ages in the decade 
from 1860 to 1871 than the decade between 1820-30, was because there was 


1 See further in the author’s paper on ‘Statistics Relating to Births, Marriages, and 
Deaths in Philadelphia for the Eleven Years ending December 31, 1872.” — Penn Monthly, 
September, 1873, pp. 24. 
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} Ba larger proportion of persons of advanced ages coming into the city in the 
Bist named decade than in the last. In the ten years from 1860 to 1870, 
91,674 persons, strangers from other places, took up their residence in Phila- 
_delphia, and by far the greater part of them were adults. This paradoxical 
contradiction is repeated in respect to the poor of cities, among whom, 
though the mortality be greater and the average duration of life less than 
among the rich, yet they have a larger proportion of decedents of extreme 
ages than the latter class. 

In this connection, I cannot do better than quote the wise conclusion of 
Mr. George Harris, F. S. A., and vice-president of the Anthropological 
Institute. After mentioning the fact that the mean average duration of 
human life had increased from eighteen years during the century from 1500 to 
1600, to nearly thirty-nine years from 1815 to 1826, he says: “ Nevertheless, 
admitting all this, I must beg to suggest that it is clearly erroneous to con- 
tend that the increased average in the duration of human life affords any 
actual proof of increased longevity. All that it proves is, not that men are 
longer lived than they used to be, but that owing to increased attention to 
sanitary laws, they are less frequently cut off by diseases resulting from the 
neglect of sanitary precautions.”’! 

This is one of the facts in evidence of the statement made in the begin- 
ning, — that too many of our people of advanced age retire to cities.? 

Mr. Bollaert has given out some opinions “ On the Past and Present Pop- 
ulation of the New World,” in the memoirs of the Anthropological Society 
of London, 1863, pp. 72-119, as also Mr. Walford on the population of the 
United States, in the London Statistical Society’s proceedings, an examina- 
tion of which, had we the\time, would be useful in this connection. 

Of the character of the exogenous population of towns, Dr. John Edward 
Morgan, in his paper on “The Danger of Deterioration of Race ” from the 
too rapid increase of great cities,? says: ‘‘The country is robbed of a large 
portion of its productive population ; men and women in the prime of their 
strength, when their chances of life are the most promising, emigrate to the 
towns, and then a comparison is instituted between the places they have 
deserted and those to which they have removed. 

“The result of all such calculations must needs prove fallaciously favora- 
ble to towns.” 

Of the 101,486 emigrants from the industrial counties to London, 53,495 
remain, or 1.4 per cent. Of the 587,143 persons going to London from the 
agricultural counties, 444,890 remain, forming 9.1 per cent. of the total pop- 
ulation. Thus the exogenous population of London consists of persons 
from the agricultural districts, to the extent of 9.1 per cent., and from the 
industrial districts, to the extent of 1.4 per cent. of the entire population. 

1“The Comparative Longevity of Animals of Different Species, and of Man,” etc 
Fournal of the Anthropological Institute, London, April, 1872, pp. 68-78, p. 78. 

2 Benjamin Franklin, in 1785 (?) published an article on the ‘‘ Augmentation of the Hu- 
man Species,” in the Gentlemen’s Magazine, but I was not able to find it in the volumes for 
1785, owing perhaps to wrong date. 


8 Published in the Zvansactions of the National Association Sor the Promotion of Social 
Science, held at Sheffield (pp. 427-440). 
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Thus we find that it is not only persons who are in the prime of life, with | 


families in many cases, preferring to remain in the crowded streets of towns, 
but others from the most vigorous class bring their delicate infants into them 
without fear of harm — and the acquisition of any considerable competence 
is a never-failing signal for city life, in those even who have been reared and 
made their fortunes in the country. 

These changes of residence from city to country and the reverse, would 
seem to contribute to increase the mortality of both, if we may believe Dr. 
Nott, who says: “The citizen of the town is fully acclimated to its atmos- 
phere, but cannot spend a single night in the country without serious risk of 
life ; nor can the squalid, liver-stricken countryman come into the city during 
the prevalence of yellow fever, without danger of dying of black vomit.” 

The fault of over-crowding cities with idlers is a mere matter of fashion. 
In America it is the fashion to live in cities. In England it is equally the 
fashion to live in the country. Yet there is a reason for this fashion — and 
it is principally a matter of money. We Americans have not wealth enough 
to live in the country — though it may seem paradoxical to say that it costs 
more to live in the country than in the city — but I mean to live fashionably, 
which must always include a town house. In short, the people in America 
are utilitarians as yet, are too busy in making money, and have no time to 
do visiting at distances, and as a consequence country people would have 
no social life— their wives would have but one man to dress for, their 
daughters would languish in listless maidenhood, and their sons grow dull 
with ennuz. 

After a time, with more wealth, and when land is scarce and dear, it will 
become fashionable to have landed estates as the most solid and satisfactory 
investments. Thus, if not too late, we may reasonably hope that our citizens 
will be aroused to their interests and that of their posterity. 


CONCERNING THE HEALTH OF INHABITANTS OF CITIES.’ 


Sir John Sinclair} in his exhaustive work on “The Code of Health and 
Longevity,” says: “ The constitution of the generality of citizens may be 
denominated weak, irritable, and easily susceptible of diseased action ; and 


when men are crowded together, to a certain degree, they engender dis- 


eases not only fatal to themselves, but which are contagious, and there- 
fore destructive to others.” 

He concludes that residence in cities develops a nervous temperament, 
and when he sat in Parliament, counseled his countrymen to engage in agri- 
cultural pursuits, with a view of counteracting this tendency to a prevalence 
of the nervous temperament in the English people. 

A French physiologist has said that the lymphatic temperament indicates 
or accompanies physical degeneracy, and ought therefore to prevail among 
old families in cities — and it may be that this will, some day, serve as an 
indication of ancestral antiquity and unappreciated excellence. 

As a further evidence of more rapid physical degeneracy in great cities 


1 Sir John Sinclair, Bart., Zhe Code of Health and Longevity, etc., etc., etc., in 4 vols. | 


8vo, Edinburgh, 1807, pp. 2271. 
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than in country districts, the decline in stature is a proof. Dr. J. Adams 
Allen * says: “In the United States the average height of persons bred and 
living in large towns and cities, is something less than that of those living in 
rural districts.” This fact is so noticeable that it need not be attested by 
actual measurement. 

Lord Bacon’ says: “The country life, also, is well fitted for long life ; 

it is much abroad and in the open air ; it is not slothful, but ever in employ- 

ment ; it is without care and envy.” | 

Dr. Price says:* “I have represented particularly the great difference be- 
tween the duration of human life in towns and in country districts; and from 
the facts I have recited it appears, that the further we go from the artificial 
and irregular modes of living in great cities, the fewer number of man- ° 
kind die in the firs¢ stages of life, and the more in the J/as¢ stages... .. 
The greatest part of the black catalogue of diseases which ravage human 
life is the offspring of the tenderness, the luxury, and the corruptions intro- 
duced by the vices and false refinements of civil society. That delicacy 
which is injured by every breath of air, and that rottenness of constitution 
which is the effect of indolence, intemperance, and debaucheries, were 
never intended by the author of nature; and it is impossible, that they 
should not lay the foundation of numberless sufferings, and terminate in 
premature and miserable death.” 


MORTALITY OF CITIES. 


I have stated that the mortality of cities was far greater than in the rural 
districts and small villages. 

The duration of human life is shorter because of this great mortality. In- 
fants and the very aged suffer most from the ill effects of city life. 

In New York city, of the 365,508 deaths reported during the forty-nine 
years ending 1853, 50.49 per cent. were of children under five years of age. 
In Chicago, from 1843 to 1869, there were 63,538 deaths, 51.24 per cent. of 
which were of infants under five years of age. Mr. Martin, a member of the 
Health of ‘Towns Commission, says it is reckoned that out of 1,000 births, 221 
only die under five years of age in agricultural districts, while no fewer than 
385 die annually, under the same age, in closely built up towns. 

In Philadelphia, I have found that 28.5 per cent. of the total mortality was 
from deaths of infants one year and under ; 8.5 from one to two years ; 8.3 
per cent. from two to five years -of age; or 45.3 per cent. were under five 
years of age. During the twenty years ending 1827, only 39.8 per cent. of 
the total mortality was from children under five years of age, —yet we are 
often told that the health of cities is improving and human life is increased. 

Dr. Toner, in his excellent paper * on “ Free Parks and Camping Grounds ; 
or Sanitariums for the Children of Cities,” says: “The healthfulness of the 
country as compared with the citiés, is in such marked contrast in this 


1 Medical Examinations for Life Insurance, Chicago, 1867, 8vo. 
2.On Life and Death. Part 49. 

3 Reversionary Payments, p. 371. 

* Northwestern Medical and Surgical Fournal, Nov. 1872. 
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respect, that instead of the percentage of all deaths being greater under five 
years of age (than of those dying above five years), as in cities, the per- 
centage is largely reversed ; and even when the whole annual mortality of the 
United States is considered in the aggregate, the small mortality among 
children in the rural districts is sufficient to overcome the unfavorable reports 
of cities.” Mortality of children under five years, in Sheffield, England, 
1863, 61 per cent. of total mortality ; in 1864, 53 per cent. 

In conclusion he states it as his belief “that a considerable percentage of 
the infantile mortality of cities could, under favorable circumstances, be 
prevented, is the settled conviction, not only of physicians, but of the parents 
of these innocent victims.” 

The most trying time for children in cities is during the intensely hot 
weather of the summer months, as may be seen from an examination of 
Doctor Russell’s comments? on the dreadful mortality of children in New 
York city, for the week ending July 6, 1872. During this week there were 
1,591 deaths in all, 229 more than ever before registered ; 1,007 or 63.2 per 
cent. of these were children under five years of age; and 45 of persons 
above seventy years of age. Of 1,007 infants under five years of age, who 
fell victims to diarrhoea, 499 were under one year, and 604 under two years. 

The total mortality from diarrhoea was 653, or 41 per cent. of the deaths 
from all causes. Of the 2,351 deaths from all causes in the month of July, 
140 were of diarrhceal affections, and 102 of diseases of the nervous system. 

Intense heat, bad food, and foul air appear to be the principal predispos- 
ing causes to this éxtraordinary mortality. The “Free Camping Grounds 
and Sanitariums, ” recommended by Dr. Toner, are assuredly worthy of con- 
sideration in this connection, as offering a means of obviating a large part 
of this extraordinary mortality. 

That this high rate of infant mortality is not unavoidable, we have a prac- 
tical proof in the result of the efforts of the Paris Society for the protection 
of infant life. Out of the 1,682 infants committed to its care during the 
ast year, the Society only lost 60, or less than four per cent., while the mor- 
tality among infants put out to nurse in the provinces is about sixty per cent. 

Diseases of the lungs are twice as fatal in great cities as in the country; 
diseases of the nervous system 53 to 1; of the digestive system, 2} to 1 ; 
of children by epidemics, fourfold ; and of convulsions, tenfold. 

Dr. Farr asks whether this excessive mortality of cities is inevitable. 

Some sanitary reformers, and among them Mr. Chadwick, believes that 
cities can be made as healthful as rural districts, but this is evidently be- 
yond a possibility ; and Mr. G. L. Saunders, in his paper ? on ‘The Death- 
rate of Rural and Urban Districts,” very wisely says: “The loss of lifé 
must be —until perhaps the millennium —considerably greater in urban 
than in the rural districts.” 

Lord Stanley, in his address before the National Association for the Pro- 
motion of Social Science, 1857, pointed out that in 134 thickly inhabited 

1 New York Medical Record, p. 333, 1872. 

2 Transactions of the National (British) Association for the Promotion of Social Science, 
1865, Pp. 452-459. 
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districts where the higher rate of cholera mortality occurred, the population 
was 915 to the square mile ; in 404 districts having a lower mortality, there 
were but 235 inhabitants to a square mile; in the remaining 85 districts 
there were no cholera deaths, and there were but-122 inhabitants to the 
square mile. 

According to the Registrar General’s Report, of the inhabitants of Eng- 
land and Wales, 8,250,000 persons live on 2,150,000 acres, constituting the 
urban population, or 3.8 persons to the acre. Among these the death-rate 
was 25 per 1,000 living. The remaining 9,750,000 live on 350,000,000 
acres, or I person to every 35 acres; these constitute the rural population, 
and have a death-rate of 17 per 1,000, giving a difference of 8 per 1,000 in 
favor of the country. 

In ten crowded cities there are 1,165,530 inhabitants living on 33,551 
acres, or 34 per acre, with a death-rate of 28 per 1,000 living. 

In twelve smaller places, 238,595 acres are occupied by 128,934 persons, 
or 1.8 acres to each person, with a death-rate of 21 per 1,000. 

In sixteen still smaller places, 217,282 persons live on 1,214,977 acres, 
or 5.5 acres to each person, with a death-rate of only 16 per 1,000. 

In one district of Northumberland, 1 person to to acres, with a death- 
rate of 15 to 1,000. In another district of this county there were 21.5 acres 
to each person, with a death-rate of 14.02 per 1,000. 

In Liverpool there are 108 inhabitants to the acre, with a death-rate of 
36 per 1,000. 

In London there are 42 persons to each acre, varying from 7 to 429. 

In the fourth ward of New York city there are 183,000 persons to the 
square mile. 

These facts point to over-crowding in cities as a cause of the excessive 
mortality occurring in them, though there would appear to be more definite 
causes accompanying this which seem to be operative; for Dr. Robert 
Martin, after careful investigation, believes the death-rate of Liverpool was 
raised from 25 in 1,000 in 1860, to 50 in 1,000 in 1866, on account of the 
evils attending intemperance, owing to great development of the licensing 
system. 

Dr. Morgan attributes the greater mortality of cities than rural districts, 
to foul air, constitutional syphilis, and intemperance. To these might be 
added, irregular hours, want of exercise, sensual appetites gratified ; and 
unhealthy and extra-hazardous occupations. 

The death-rate among persons under fifteen years is, in 


Liverpool , : : ; : : 48.5 in 1,000 living. 
Manchester , - : > 2 , 42.5 in 1,000 living. 
Birmingham ; 5 , ; : : 39.0 in 1,000 living. 
London , : : 33.0 in 1,000 living. 
Berks, Dorset, and pester : ; 18.5 in 1,000 living. 
Wiltshire : 18.0 in 1,000 living. 
Of all ages in 27 Oe ra) cic (1861-2), 21.4 in 1,000 living. 
Of all ages in the 4 chief cities ; : 40.7 in 1,000 living. 


“To live in the country and in small towns is favorable to longevity ; to 
live in great towns is unfavorable. In great cities, from 1 in 25 to 1 in 30 
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die every year; in the country, from 1 in 4o to rt in 50. Mortality among 
children is in particular much increased by living in great cities, so that one 
half of those who are born, die generally before the third year ; whereas, in 
the country, the half are not carried off until the twentieth or thirtieth. The 
smallest degree of human mortality is 1 in 69 annually ; and this proportion 
is found only here and there among country people.” 3 

‘According to the Registrar General’s report on the mortality of chil- 
dren, nearly one half of all that are born alive die before the end of the 7th 
year in Liverpool ; while the same number in London live to the age of 
thirty-three ; and in the county of Surrey to fifty. In 1845, nearly one half 
of all the children born in Birmingham, died under five years of age ; the 
entire half in Manchester died in the same period ; and more than one half 
in Liverpool. In London the proportion was between one half and one 
third ; and in Wales less than one third.” 2 

Sussmilch ? supposed that the mortality of the country was 1 in 35, 1 in 
49, I in 50, and even 1 in 100. He estimates small cities 1 in 25 to 1 in 
28; and of great cities 1 in 24 to 1 in 20. Graunt#* estimated that the 
mortality in the city exceeded that in the country by rin 12. Friedlander 
calls attention to the fact, that many of those whose names are inscribed on 
the roll of births in the country and small villages, often augment the bills 
of mortality in great cities, thus favoring the city mortality by the acquisi- 
tion of inhabitants who have passed the critical period of infancy in the 
country. Price observed that a fourth of those who die in London were 
not born there, and that it took ten thousand individuals from other places 
to cover the deficit between the births and deaths. 


LONGEVITY. 


The lower mortality of rural districts would indicate a greater longevity, 
which is always realized, where any calculations have been made. . 

The mean average duration of life in the eastern districts of London was 
from twenty-five to thirty years, in the northern and western districts from 
forty to fifty years. 

In 1,000 deaths in the country districts of England, 202 persons attained 
the age of seventy years. In Liverpool but go attained to the same age, 
and this too, in the face of the fact of the larger part of the exogenous pop- 
ulation coming into the city after the dangers incident to infancy are past. 
The average age at death in Rutlandshire was thirty-eight years ; in Liver- 
pool, twenty-seven years. 

Taking the same population, it has been shown by the Registrar General 
that in four years a greater number died in town districts than in country 
districts, by 99,752. 

Out of 750,322 deaths in London from 1728 to 1758 (thirty years), only 
242 persons survived the age of one hundred years. 


1 Christopher William Hufeland: Art of Prolonging Life. Edited by E. Wilson. Bos- 
ton, 1854, p. 102. 

2 Ibid. Note by Erasmus Wilson. p. 103. 

8 Dict. des Sct. Med., Art. “‘ Mortalité,” v. 34, p. 375. 

* Natural and Political Observations on the Bills of Mortality, London, 1759, 4to. 
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In agricultural districts 20.7 in every 100 living attain forty-five yeATSS 
in the four great cities, only 17.5. 

The average age at death in the State of Rhode Island?! from 1858 to 
1870 (including Providence), was 31.45 years. In Providence,? the largest 
city, during the fifteen years ending 1870, there were 16,203 deaths, and the 
average age of decedents was 27.09 years ; leaving a difference of 4.36 years 
in favor of the rural districts. 

The unhealthfulness of various callings in towns as compared with the 
country may be inferred from the following from Dr. Morgan’s paper : — 
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Dr. Price® says the expectation of a child just born in the parish of the 
Holy Cross, near Shrewsbury, is 33.9 years ; in Northamptonshire, 25}; in 
Norwich, 23? ; in London, 18. In Holy Cross parish one in eleven die at 
80 years and upwards ; in Northamptonshire, one in twenty-two ; in Nor- 
wich, one in twenty-seven ; in London, one in sixty. 

In the United States (1860), there was one death to every 78.32 inhab- 
itants ; in 1870 one to every 79.77 ; whilein New York city (1870), there was 
one death to every 39.3 inhabitants. In Philadelphia, 1861 to 1871, one 
death to every 39.1 inhabitants. General Walker’ gives the mean average 
duration of human life in the United States (1870) at 39+ years, while in 
New York and Philadelphia it is only 23 years, or 16 years less. 

Dr. Farr, in his first annual report (1839), says that out of 1,000 deaths 
in England and Wales, 145 had attained seventy years and upwards. 

210 in thinly peopled districts of W. Riding of Yorkshire and Durham. 
198 in Northumberland, Westmoreland, and Lancashire. 
196 in Norfolk and Suffolk. 
192 in Devonshire. 
188 in Cornwall. 
104 in London and suburbs. 
81 in Birmingham. 
79 in Leeds. 
63 in Liverpool and Manchester. 


1 Dr. E. T. Caswell’s Report, 1871, p. 70. 2 Dr. Edw. M. Snow’s Report, 1870, p. 28. 

8 Richard Price, D. D., Observations on Reversionary Payments, Annuities, etc. London ; 
5th edition, 1792, 8vo. 

* General Walker, in his address before the American Public Health Association, Nov. 
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According to the statements made in the fifth annual report (1843) of the 
Registrar General, of the persons aged from forty to sixty years, there were 


living in 
Exeter. fe 6. ONE ee Deeental (Liverpool: 409) 6 6 Eee eee 
Sheffield . . « « 's) #) B§-§0\ percent). Manchester ..-. « » + ‘+ 543 per Come 
Birmingham ...+ <i): 4s, Bhat§ percent. Leeds 2s. «os ») . 15.23 per comme 
In the following four agricultural districts, — 
Devon sire Werte re T6O7 percents Essex... 7) hoe uty we O27 per eae 
Norfolk. . . . . . . 16.50 percent. Suffolk . . . . . . . 415.98 per cent — 


“Can anything,” says Dr. Farr, “ display the different effects of rural and 
town life, on longevity, more uniformly, more regularly, or more strikingly?” 

It seems to be a universal law, says Dr. Edward Jarvis,’ that condensation 
of population lessens the chances of life. The ratio of mortality is greater 
in the city than the country, and this increases asthe people live nearer 
together in the city. From his admirable paper on “ Infant Mortality,” we 
take the following :— 

The Registrar General? of England gives a table showing the number of 
deaths in 10,000 living, and average number of people to an acre of land, 
in each of the six hundred and twenty-three districts of England and Wales. 

In the districts which had roo to 250 persons to the acre, the annual 
deaths were 262 in I0,000 living. 

In those which had one to two acres to each inhabitant, the deaths were 
214 in 10,000. In thirty settled districts, with twelve or more acres for each, 
the deaths were only 168 in 10,000. 

In cities the mortality increased with the crowding of the living, as shown 
by the reports of deaths in the four places below: — 


— 





Living to Square Annual Deaths in 
Town. Mile. 10,000 Living. 
BMIDCOD «sar. he) equ egees (RMON Ye 8 ko. 8? ore 50,000 251 
Baecds |. «ay My ee ae dy ah 87,256 272 
Manchester | spi) suste pice pao eer? leh Lets rt 100,000 337 
Laverpool ..» ,GAtia Reed AO. Wek tale V's” fies We 138,000 348 








The excess of mortality falls in greater proportion on childhood than on 
maturity. 

The deaths in the healthiest districts were 10,604 in 100,000 children 
under one year. In Westmoreland and North Wales, they were 11,884. In 
fourteen city districts, 25,858. In Liverpool, 28,005. 

The annual deaths under five in the period 1849-1853 were, in thirty 
cities, 338,000, and in healthy country districts 135,478, in the same populz- 
tion in each. As often as roo died in the healthy country, 250 died in th: 
city, among the same number living.? 

12, 1873, said that he estimated the deficit in the returns of deaths in the census of 1870, a 
thirty-three per cent. 

1 State Board of Health of Massachusetts Report, 1873, p. 224. 


2 Twenty-fifth Report, pp. xxxviii to lviii. 
8 Registrar General's Reports, XXv., Pp. XXVii. 
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The life-table, founded upon the most rigid observations, makes the pro- 
portion of deaths of children to be 5.29 per cent. for the country, and 13.34 
in the city, or as 100 to 252. 

The reports of births and deaths of Scotland, make three divisions of the 
people. 

1. Those living on the islands. 

2. Those living in the country of the mainland. 

3. Those living in the great cities. 

During the fourteen years reported, the proportion of deaths of children 
for every hundred births in each class were : — 











Division. Under One. Under Five. 
ED a ye gh ata Sta eh ee 8.05 15.58 
Mera OUTLTY . 6 6 8 ee ek 8 eh 9.80 18.26 
ITE RS GN TG Ge 6, ok ae)! ie) oe a as a 14.91 30.90 


—. 








As often as 1,000 died on the islands, 1,217 died on the mainland country, 
and 1,852 in the cities under one ; and 1,172 in the rural, and 1,983 in the 
city districts under five. 

There are similar differences in France. The deaths in 1861 to 1865, 
were less than 12 per cent. in two departments ; less than 15 per cent. in 
six; less than 17 per cent. in nine departments, and 39.07 per cent. in 
Paris, in the same number living under one year. 

A chart recently published by Bertillion, in France, shows the different 
rates of mortality of children under one and under five in each department. 
In the department of the Seine, which comprehends Paris, the rate of in- 
fant mortality is 268.6 in 1,000; while seven of the neighboring depart- 
ments have a mortality from 277 to 359 in 1,000. Dr. Jarvis explains the 
apparently favorable mortality of the city, by calling attention to the fact of 
children being sent into the country and swelling, in this way, the mortality 
in the latter to the advantage in the former. 

In 1863 the Public Administration of Charities, in Paris, had charge of 
22,829 infants; 17,759 of these were sent into the country, and there 
1,359, or 7.65 per cent. died ; 4,397 were retained in the city, and 469, or 
10.6 per cent. died. 

Dr. Berg, the chief of the Royal Statistical Bureau of Sweden, says: 
“The difference between the towns, especially the large towns, and rural 
districts, has an important effect on the mortality of children of that 
country.” 

Dr. Herz makes the same report of Austria. And records of mortality of 
other European nations give similar accounts.” 

“In the least unhealthy rural districts of England, the death-rates of chil- 
dren, in the first year, are not more than one in twelve or fourteen. In the 


1 Mouvement de la Population, 1861-65, p. xvii. 
2 Yournal of the Statistical Society of London, March, 1866. 
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least unhealthy urban districts, there dies one in eight or nine, in the first 
year. In Manchester, one in five dies, under one, and one half of all that 
are born there, are dead, soon after their fifth year. But in Berlin, Prussia, 
one out of every three dies within the first year, and one half of all that 
are born there, are dead within two and a-half years after their birth. In 
1871, 31,262 children were born, and 10,072, or 32.2 per cent., died within 
that year.” * 

In New York city? in 1871, there died 10,701 children less than two years 
old, or 39.6 per cent. of the total mortality, the per centage in 1870 having 
been 40.8 per cent. The mortality of children less than five years of age 
amounted to 12,791, or 48 per cent. of total mortality. 

In Philadelphia, for the years 1870-1-2, the deaths of children under one 
year constituted 27.77 per cent. of total mortality ; under five years 43.66 
per cent.? 

In Massachusetts for the ten years, 1860-1870, Dr. Edward Jarvis has 
tabulated the following facts, in which he compares the infant mortality of 
Boston with that in thirteen other and smaller cities in the State, and finally 
with the remainder of the State at large. 


ee 





Ratio of Deaths 


Births. Deaths under One. ||. der One, a Favor 
Re ce asia) fe os > ie sg. ee a 60,354 11,537 19.11 per cent. 
Thirteen other Cities . . . . 80,088 13,863 17.30 per cent. 


BEEEPECOSEALG 2 rte) ow ae 198,030 24,547 12.39 per cent. 














The rate of infant mortality, in comparison with the births, in the thirteen — 


smaller cities (towns) exceeded that of the open country by 39.60 per cent., 
and that of Boston had an excess of 54.23 per cent. Among the same num- 
_ber of children, born in each of these classes of places, as often as 1,000 
died in the country, 396 died in the smaller cities, and 1,542 in Boston, 
under one year. 

Dr. Farr * gives the following as the proportion of deaths under five years 
of age, occurring in London for the years named: — 


1730 to 1749 . . : . . : ‘ : ‘ ; 74.5 per cent. 
1770 to 1789 _. ; é : ? : ; ; ; - «) «50-5 Dereenc 
1851 to 1870 : ; ; ; ; : ; : : ; 29.8 per cent. 


‘“‘ So great was the rate of infant mortality in London, that an Act of Par- 
liament was passed in 1767, ordering that all parish infants should be nursed 
six years in the country. Before this almost all parish children died in their 
first six years.” ® 

The advantage of the system of nursing in the country, already alluded 
to as practiced in Paris, was shown in this latter place, to have reduced the 
mortality from 10.6 per cent. to 7.65. 

1 Edwin Chadwick, in Yournal of Society of Arts, London, Dec. 20, 1872, p. 87. 
2 New York Medical Record, Dec. 1, 1873. 

3 Reports of Board of Health, 1872, pp. 20. 

* In Macculloch’s Statistical Account of the British Empire, ii., p. 543- 

5 Price’s Annuities, ii., 32. 
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The mortality of great cities is found to be both in this country and in 
Europe more than twice as great as that of the rural districts ; indeed, it is 
fully 2} times as great, for the cities are counted with the country in those 
comparisons, thus reducing the difference in their favor, and moreover, the 
mean average age at death in cities is falsely increased by the fact of their 
the exogenous population of towns having passed the most critical period of 
lives in the country. 

In England it is found that 50 per cent. of the inhabitants are between 
the ages of 15 and 45 years, while in the agricultural counties there are but 
42 per cent., hence there are 13 per cent. more persons of a marriageable 
age in cities than in the rural districts. Of these, however, it is probable 
that a majority are females. 

On inquiry into the causes of the greater mortality of cities than rural 

districts, we find that circumstances connected with poverty are most notice- 
able, for in Philadelphia during the ten years ending 1871, I found that 
there was but one death to 57 inhabitants in the richest ward, though not 
exclusively inhabited by that class, and one death in every 42 inhabitants in 
the next richest ward, while there were but 36.50 inhabitants to every 
death, in the poorest ward, and there were but 4.86 persons to each family 
and 5.04 persons to each house, here ; while there were 6.23 persons to each 
family and 7.04 inhabitants to each house in the richest ward. 
_ Villot, in Paris, 1830, found that there was one death to every 42 inhabi- 
tants in the richest arrondissements, and one in 25 in the poorest. Of 
100 infants born alive to the gentry of England (1844), there died 20; 
to the working classes, 50. In the aristocratic families of Germany there 
died in five years, 5.7 per cent. ; among the poor of Berlin, 34.5 per cent. 
In Brussels, the mortality up to the fifth year was six per cent. in the families’ 
of capitalists, 33 per cent. amongst the tradesmen and professional people, 
and 54 per cent. amongst the workingmen and domestics. De Villiers found 
the mortality among the workingmen of Lyons 35 per cent., and in well-to- 
do families and agricultural districts 10 per cent. 

Dr. Edward Jarvis has also noticed that “there are differences in the 
same city. In four of the districts of London the deaths under five were 
from 50 to 59; and in four other districts these rates were from ror to 108 
in 1,000 living, of the same age. Between these extremes, there were all in- 
termediate grades of mortality in other districts. This is due in part to the 
different densities of the population, and in greater degree, to the differences © 
in their domestic condition. 

Similar differences were found in Boston, in 1870, the year of the census. 
The State Board of Health divided the city into twenty-four districts, ac- 
cording to their sanitary condition. Some of these were low and wet, others 
were hilly and dry. Some were laid out with wide streets, open grounds, 
broad sidewalks, and were inhabited by the wealthy and comfortable classes. 
Others were filled with narrow streets, lanes, and courts, and in these were 
crowded the dwellings and families of the poor. Inthe most favored dis- 
-_tricts, the deaths of infants under one, were 86, 100, 167, 171, in 1,000 living 
9 


' 


130 RELATIVE INFLUENCE OF CITY AND COUNTRY LIFE. 


at that age. In the unhealthy districts, the mortality was 359, 379, 409; 
and 486, in the same number of living infants.’ 

Dr. Marc D’Espine,? a Swiss writer of note on mortality, says : — 

“Wealth and comfortable circumstances increase vitality and longevity. 
They raise the mean average of life. They lessen the mortality at all ages, 
and especially in infancy. But poverty and misery have the contrary 
effects.” 

According to Dr. Jarvis,? Mr. Chadwick, in his report on the sanitary 
condition of the laboring classes (page 161) says, that he found in fourteen 
cities and districts that the average age, at death, of 1,232 members of the 
most comfortable classes, including the children and infants, was 44 years. 
Of 5,035 persons in families less comfortably circumstanced, it was 27.47 
years, and 20,385 persons in families of the poor, had enjoyed an average 
life of only 19.58 years. The average longevity in the most favored class 
exceeded that in the poorest by 125 per cent. 

The difference was most in the deaths of the children. Compared with 
the number living under one year, the deaths were 20 per cent. in the last, 
44.4 per cent. in the middle class, and 50 per cent. in the poorest. 

In Massachusetts,’ the proportion of deaths under two years in the fami- 
lies of farmers who owned their farms, was 11.94 per cent. of those of all 
ages, and in the laborers’ families, the proportion was about double, or 23.5. 
per cent. 


THE RELATIVE INFLUENCE OF CITY AND COUNTRY LIFE ON MALES AND 
FEMALES. 


One of the most curious facts in connection with the relative longevity of 
the sexes is the influence of country and city life. Women are longer lived 
in cities than in the country, while men are longer lived in the country than 
in the city, as may be seen by the following : — 

Quetelet says, that “the prosperity of the state ought: to consist less in 
the multiplication than in the conservation of the individuals of which it is 
composed.” 

This authority finds the mortality in cities in Belgium, as compared with 
country districts, as 4 to 3. 

After birth, according to Quetelet, the probabilities of life in Belgium are 
as follows: — 





Locatirty. | Males. Females. | 


Tey Cities ae Uae ts fee) he See tegen hat whe ee 21 years. 28 years. 
In Coaning ee eee eee te ite hd ae lows 24 years. 27 years. 
At Five Yearsiin Ciiesin) Ailey ahisea ine 0o 48 years. - 5I years. 
AUBivesy cares ountry aye eee ae eee 51 years. 48 years. 








The probability of life reaches its maximum at five years, 


1 Dr. Jarvis, Report of State Board of Health of Massachusetts, 1871, p. 350. 
2 Annales de Hygiene, etc., tome xxxvii. p. 325. 
8 Report of State Board of Health of Massachusetts, 1873, pp. 214-16. 





Oe gs At, Te 
. ae 
> y b 


RELATIVE INFLUENCE OF CITY AND COUNTRY LIFE. I31I 


In the population of Belgium there were 91.14 males to too females in 
the cities, and 99.42 males to 100 females in the country districts. Among 
the deaths there were 101.45 males to 100 females in cities, 99.20 males to 
100 females in country districts. There is, therefore, an excess of more than 
five per cent. in the deaths of males over females in the cities, while the 
proportion of the sexes among the deaths in the country is scarcely different 
from that in the living, in the general population. 

In the State of Rhode Island (1871) [City of Providence excluded], the 
average age of female decedents was 32,35 years, while the average age 
of this sex in the largest city (Providence), was 37.92 years. 

I have stated in another place, that the number of still-births and the pro- 
portion of males in such cases, was greater in the country (the excess 
amounting to 9.3 per cent. in Belgium) than in the city. This is in some 
degree, due to the greater fecundity and larger number of male conceptions 
in the country districts over cities ; but there are other causes to which the 
death of a larger proportion of the difference between the mortality from 
this cause in cities over the country is due ; and principal among these I 
would suggest the delay and lessened facilities for calling in a practitioner, 
and less skillful obstetrical aid, afforded to the parturient woman and her 
issue. Seeing that the proportion of males among still-births ' is greater in 
the country, and as this condition of the child is usually attended with 
greater danger to the mother, we are not surprised to find greater mortality 
among women of a child-bearing age in the country than in the city. 
Whether the greater mortality of females of all ages in the country than in 
the city is principally due to this cause, I am not prepared to state, but I 
am persuaded it is not. 

In the State of Michigan (1870), there were 10,766 deaths, 150 or 1.3 per 
cent. of which were recorded as occurring among women in childbirth. In 
Philadelphia, for the eleven years ending 1870, there were but 93 deaths 
registered from this cause, or .053 per cent. of total mortality ; of these, one 
was from 15 to 20 years of age ; 43 were from 20 to 30 ; 41 were from 30 to 
40; 8 were from 4o to 50; average age of all at death, 31.05 years? In 
Rhode Island (1871), ‘there were 27 deaths in childbirth, or .808 per cent. of 
the whole mortality ; in Providence, the principal city in the State, only .567 
per cent. of total mortality was from childbirth. According to the United 
States census for 1870, the deaths from childbirth, abortion, and puerperal 
convulsions numbered 4,810, or .977 per cent. of total mortality. In 1860, 
4,066 women died from these causes, or 1.033 per cent. of total mortality. 
In 1850, 3,117, or .g65 per cent. of mortality. Quetelet has shown, in the fol- 

1 The proportion of children stillborn in the chief cities of Europe is one in every 
twenty-two births, the number being three times greater among illegitimate than legiti- 
mate children. In France, 1850, one in 37 were stillborn ; in Paris, one in 12.5; in Great 
Britain, one in 20; in Philadelphia, 1860-70, one in 21.7. 

From the larger proportion of still-births in cities over country districts, we might infer 
that citizens have a lower initial vitality or viability than those born in the country. 

2 From the author’s paper on “ Deaths from Cancer and some of the Diseases peculiar 


o Women in Philadelphia, for the Eleven Years ending 1871,” Yournal of the Gyne- 
cological Society of Boston, September, 1872, pp. 201-204. 
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lowing table on the influence of the sexes on the deaths at different ages, 

that from the fourteenth to the fiftieth year of age, or during the child-bear- 

ing period, in cities, 1,025 females die for every 1,000 males. While in the 
country, 1,215 females die to every 1,000 males during the same period. In 

this same table, which we give below, in cities, from 50 to 100 years of age, 

1,185 females die for every 1,000 males, while in the country, there are only 

972 females to every 1,000 males attaining these ages. In Belgium, where 

the calculations were made, there are in the population of all ages, 1,098 

females to 1,000 males in cities, and 1,006 females to 1,0c00 males in the 

country districts. There is scarcely.a single city of any magnitude, in which 

the female population is not in excess of the male, though there be an ex- 

cess of from two to six per cent. of males in the births. The proportion of 
females in the population of cities, as well as in the births, is nearly always 

greater than in the surrounding country. To this greater excess of females 

in cities has been attributed, among other causes, the larger proportion of 

illegitimate children in them than in the rural districts. 


Table showing the Influence of the Sexes on the Deaths at differ- 
ent Ages in Belgium. 


DEATHS OF FEMALES FOR ONE MALE DEATH. 











Ages. 
In the Cities. In the Country. 
MEDIO (0 ti.) ale open 0.75 0.59 
From oto t1month 0.75 0.73 
From 1to 2 0.73 0.84 
From 2to 3 0.82 0.83 
From 3to 6 0.79 0.86 
From 6to 12 | 0.94 0.97 
From 1to 2 years 0.94 1.03 
From 2to 5 1.00 1.06 
From 5to 14 Toke 1.07 
_ From 14 to 18 1.22 1.34 
From 18 to 21 1.02 1.08 
From 21 to 26 0.79 0.90 
From 26 to 30 1.00 1.17 
From 30 to 40 1.14 1.60 
From 40 to 50 0.98 1.20 
From 50 to 60 0.93 0.85 
From 60 to 70 1.04 0.95 
From 70 to 80 1.30 I-00 
From 80 to 100 1.47 1.09 





9857 .1008 2 


1 Quetelet, Sux la Reproduct., Mortal., etc., 1832, p. 68. 
2 701.45 males to 100 female decedents in cities ; 99.20 to 100 in country. 
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MARRIAGES AND BIRTH-RATE. 


The marriage rate in the four chief cities of England, 1860-61 was, 13.6 in 1,000 living. 


Birth-rate, 1860-61 : : : : : ‘ : : » 35-5 in 1,000 living. 
Marriage-rate in the country. : : . . . ° 7.0 in 1,000 living. 
Birth-rate in the country é : ; : . » 31.5 in 1,000 living. 
In Manchester, in 1860-61, the sete -rate was. ; 5 18.5 in 1,000 living. 
Hertfordshire, in 1860-61, the marriage-rate was é ; - ‘5.8 in 1,000 living. 
Manchester, 1860-61, the average birth-rate was. : : 37-5 in 1,000 living. 
Hertfordshire, 1860-61, the average birth-rate was. : » 30.5 in 1,000 living. 


Hence, “ while marriages in the city were nearly fourfold more numerous 
than in the country, the births there only exceed the latter by about one 
paxtha 
_ In the Parish of Hingham, Massachusetts, before 1789, according to Mr. 

William Barton, there were 2,247 births, or 64 births to each marriage. Dr. 
Nathan Allen believes that there are scarcely more than three births to each 
marriage in that State at the present time. 

I have found’ that there were 3.91 births to each marriage annually in 
Philadelphia in 1861, while there were only 2.67 to each marriage in 1870, or 
an average of 2.6 legitimate births to each marriage annually, from 1861 to 
1871. ‘There were ror persons to each marriage annually during this latter 
period. 

Villermé of Paris, contended that the restrained fecundity in his city was 
due to the will of the inhabitants, rather than to actual physical degeneracy, 
but the greater proportion of males in births in country districts than in 
cities, and the greater mortality of the latter, fully disproves this theory. 

It is said that it is impossible for three successive generations to survive 
who have lived continuously in London; and it is certainly true that an 
uninterrupted residence of two hundred years in a great city, by a family 
who intermarry with others not less old, must result in its extinction. 

One of the noble families of England, recognizing this fact, has adopted 
the rule of marrying the sons to the rural gentry or others of inferior rank, 
that there may be greater certainty of perpetuating the name in the male 
line. Indeed, I am credibly informed that in England, so great is the 
desire for issue, that marriages are too frequently postponed until this is 
assured. 

Wealthy citizens who desire to perpetuate their names in succeeding gen- 
erations of sons, should marry vigorous, healthy country women. 

I have shown in another paper, on the “ Effects of Nationality of Parents 
on Fecundity,” * etc., that foreign mothers with American fathers, have a 
larger number of children than where the nationalities of the parents are 
reversed. 

PROPORTION OF THE POPULATION LIVING IN CITIES. 


In England during the last one hundred and fifty years, the population of 


1 John Edward Morgan, M. A., M. D., Oxon. “The Danger of Deterioration of Race 
from the too Rapid Increase of Great Cities,” Zransactions of the National [British] As- 
sociation for the Promotion of Social Science, 1865, pp. 427-449. 

2The Author’s Statistics of Philadelphia, etc., Penn Monthly, September, 1873, pp. 24, 
and papers of Social Science Association of Philadelphia. 

8 Philadelphia Medical Times, December, 1873. 
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country districts has decreased, from having 74 per cent. of the entire popu- 
lation to having but 44 per cent.; the cities, therefore, have at the present 
time more than 56 per cent. of the entire population. From 1851 to 1861 
towns and country districts increased at the rate of 3.9 per cent., while popu- 
lous cities increased 17 per cent. 

In the United States there were in 1860, one hundred and two towns with 
a population of 10,000 each, six between 11,000 and 12,000 ; four between 
12,000 and 13,000; twelve between 13,000 and 14,000; seven between 
14,000 and £5,000; three between 15,000 and 16,000 ; five between 16,000 
and 17,000; three between 17,000 and 18,000; three between 18,000 and 
19,000 ; two between 19,000 and 20,000; nineteen between 20,000 and 
30,000 ; four between 30,000 and 40,000; six between 40,000 and 50,000 ; 
two between 50,000 and 60,000; four between 60,000 and 75,000; one 
between 75,000 and 100,000; one between 100,000 and 150,000; four 
between 150,000 and 200,000; two between 200,000 and 500,000; one 
above 500,000, and one above 800,000 ; in all 4,763,717. 

In 1870 there was one city above 900,000 ; one above 600,000 ; two above 
300,000 ; four above 200,000 ; two above 150,000 ; four above 100,000 ; 
four above 75,000; seven above 50,000; seven above 40,000 ; twelve above 
30,000 ; six above 20,000 ; in all, fifty cities having each a population above 
20,000, making a total of 5,074,849 inhabitants, or about one seventh of the 
entire population of the United States live in cities of above 20,000 inhab- 
itants. 


50 largest cities. . ‘ ; yo LOO ae ‘ : : - 5,074.849 
50 largest cities . : : , 1860 . : ; ‘ 3,946,855 
Increase of (22.2 per cent.) . ‘ : : ‘ : ; ; . 1,127,994 


At the present time fully fifteen per cent. of our population live in fifty 
cities, having from 20,000 to 1,000,000 inhabitants ; or on an average of 
101,496 persons to each. . 

Dr. Price calculated that London contained in the eighteenth century 
(1758), one ninth or 11.1 per cent. of all the people of England, and con- 
sumed from seven to ten thousand persons annually, who removed into it 
from the country, without increasing it. 

Liverpool, Manchester, Bristol, Leeds, Sheffield, Hull, having a total pop- 
ulation of 883,162 persons, had but 3,909 births in excess of deaths. Nine 
towns having a population of from thirteen to thirty-seven thousand, ora total 
of 227,870, had an excess of births amounting to 3,316, or nearly as many 
from about one fourth the number of persons. 

Drowitch, with a population of 19,237, had an excess of 288, while Liver- 
pool, with a population of 269,720, had only 152. 

It is worth while for us to inquire whether there is any necessity for such 
a large proportion of those who do business in cities to live in them. 

However much this may have been a necessity before the introduction of 
railroads, no such excuse can be offered at the present day ; for every city, 
worthy of the name, has innumerable facilities for a residence in the salubri- 
ous air and quiet retreat of the country ; and it is a matter of regret in view 
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of the facts here detailed, that a much larger number do not avail themselves 
of the splendid opportunities afforded in this direction. Particularly is this 
true of those who are raising families of children, among whom the mortality 
is so great in large cities. Notwithstanding this excessive mortality among 
children in cities, cutting off all the weakest, yet a far larger proportion, if not 
indeed, nearly all of our truly great men of the three learned professions, — 
of arts and sciences, and statesmen, from the presidents down — owe their 
superior excellence to their rural origin.’ 

In another place ? I have said that “fe zs but developmental death, and one 
reason citizens are shorter lived, — they live faster, develop more rapidly, 
and die earlier from this cause. It is well known that children reach puberty 
sooner in cities than in the country, and what is this but the evidence of the 
completion of one of the stages of development, — “fe zs therefore develop- 
mental death. Life in cities is shortened, then, not only by disease, but by the 
circumstances connected with civilization, which favor and hurry on develop- 
ment, which finally culminates in death. 

The reason of the excessive mortality among the poor, would appear to be 
due to improper preparation of, and scanty and inferior food, in addition to 
the evils. of intemperance, inheritance, vitiated air, and over-crowding so 
commonly urged. 

I am more than ever convinced of this since hearing Dr. Jarvis’ excellent 
paper * on the importance of the proper preparation of food, and its influ- 
ence on health, happiness, and longevity. 

I cannot pass this point without also calling attention to Dr. A. C. Ham- 
lin’s (of Bangor, Me.) paper on “ Alimentation Considered in its Relation to 
the Progress and Prosperity of the Nation.” * 

In 1749 the academy of Dijon proposed this question as a theme for their 
prize essay. as the restoration of the sciences contributed to purify or to cor- 
rupt manners? The famous Rousseau was one of the fourteen competitors, 
and in 1750 his discussion of the academic theme received the prize. This 
was his first entry on the field of literature and speculation, and laid the 
foundation of his far-famed future. 

John Morely ® says: “ People have sometimes held up their hands at the 
amazing originality of the idea that perhaps the sciences and the arts have 
not purified manners. This sentiment is surely exaggerated, if we reflect 
first, that it occurred to the academicians of Dijon as a question for discus- 
sion ; and second, that, if you are asked whether a given result has or has not 
followed from certain circumstances, the mere form of the question suggests 
no quite as readily as yes.” 

1 In answer to a letter of inquiry on this point from Dr. S. Austin Allibone, the distin- 
guished author of 7he Dictionary of English Authors, he says: “ though I do not venture 
an opinion,” yet “a priord, I should think your theory correct.” 

2 A New Theory concerning the Cause of Enlargement of the Prostate Body (Gland) ; 
ascribing it to Developmental Causes.” — Philadelphia Medical Times, January, 1874. 

8 «©The Power of the Housekeeper over, and Responsibility for, the Health of the Fam- 
ily,” Zransact. of American Public Health Assoc. N. Y., 1874 (session of Nov. 11, 12, and 


13, 1873). 
4 Tbid. 
‘ 8 Rousseau, by John Morely, 2 vols., London, 1873, vol. i. p- 132. 
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“Egypt, once so mighty, becomes the mother of philosophy and the fine 
arts, and soon after comes its conquest by Cambyses, by Greeks,’ by 
Romans, by Arabs, finally by Turks. Greece twice conquered Asia, once 
before Troy, once in its own homes ; then came in the fatal sequence the 
progress of the arts, the dissolution of manners, and the yoke of the Mace- 
donian. Rome, founded by a shepherd, and raised to glory by husbandmen, 
began to degenerate with Ennius, and the eve of her ruin was the day when 
she gave a citizen the deadly title of arbiter of good taste. China, where 
letters carry men to the highest dignities of the State, could not be preserved 
by all her literature from the conquering power of the rude Tartar. On the 
other hand, the Persians, Scythians, Germans, remain in history as types of 
simplicity, innocence, and virtue.” These are the words of Rousseau, in his 
reply to the King of Poland ; and were he living to-day, he might safely say 
the same of France, the arbiter of good taste for the whole world, the most 
highly civilized people of the present time, physically and morally the 
weakest of nations, having a smaller population at the taking of the last 
census, than in the preceding. 

History repeats itself, particularly where new nations ape the arts and 
luxuries of the old. 

Luxury makes people indolent, pampers vices, leads to (itempenaane and 
debauchery with all their attendant evils. It saps the military virtues by 
which nations preserve their power and independence and renders immoral- 
ity shameless. 

Rousseau, in speaking of man, says: “ This admirable creature, with foes 
on every side, is forced to be constantly on the alert, and hence always in 
full possession of all his faculties, unlike civilized man, whose native force is 
enfeebled by the mechanical protections with which he has surrounded him- 
self. He is not afraid of the wild beasts around him, for experience has 
taught him that he is their master. His health is better than the health of 
us who live in a time when excess of idleness in some, excess of toil in 
others, the ease of irritating and satisfying our sensuality and our appetites, 
the heating and over-abundant diet of the rich, the bad food of the poor, the 
orgies, the excesses of every kind, the immoderate transport of every passion, 
the fatigue and strain of spirits — when all these things have inflicted more 
disorder‘upon us than the vaunted art of medicine has been able to keep pace 
with, since we quitted the simple, uniform, and solitary manner of life pre- 
scribed to us by nature.” 

Voltaire, on acknowledging the receipt of the second discourse of Rous- 
seau, which was a kind of supplement to the first, said with his usual shrewd 
pleasantry: “I have received your new book against the human race, and 
thank you for it. Never was such cleverness used in the design of making 
us all stupid. One longs in reading your book to walk on all agen But as 
I have lost that habit for more than sixty years, I feel unhappily the impossi- 
bility of resuming it. Nor can I embark in search of the savages of Canada; 

1 Bougainville, a brother of the navigator, said in 1760: “Greece is the universe in 


small, and the history of Greece is an excellent epitome of universal history.” — Out of 
Egger’s Hellénisme en France, ii. 272. 
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because the maladies to which I am condemned render a European surgeon 
necessary to me ; because war is going on in those regions, and because the 
example of our actions has made the savages nearly as bad as ourselves ; so 
I content myself with being a peaceable savage in the solitude which I have 
chosen near your native place, where you ought to be too.” In conclusion, 
he says: “I am informed that your health is bad ; you ought to come to set 
it up again in your native air, to enjoy freedom, to drink with me the milk of 
our cows, and browse our grass.” 

While I deny the anticipated results claimed by progressive transcendent- 
alists, I equally disclaim all sympathy with the worst features of the icono- 
clastic natural perfectionists. And while it cannot be successfully denied, 
that advanced civilization and the congregation of immense numbers of peo- 
ple in closely crowded cities increases vice, immorality, and crime, — impairs 
health, shortens the duration of human life, and hastens the final extinction 
of the race, I cannot see how we could easily do without them, and should be 
the last one to attempt to devise plans to dispense with the comforts, the 
luxuries, the elegancies of city life. All of us willingly subscribe to the old 
motto —— Dum vivimus, vivamus — while we live, let us live. 

It is said that the deaths exceeded the births in London, by 10,000 an- 
nually, and this difference would be much greater were it not for the hun- 
dreds of thousands of strangers who annually take up their residence in this 
great metropolis. If this supply of sturdy strangers were cut off, London 
would rapidly decline in population ; and indeed the same might with equal 
truth be said of any large city; none of them could keep up their popula- 
tion without recruits from outside. 

If a the inhabitants of the globe were living in cities of the magnitude 
of London, and subjected to the same influences connected with the move- 
ment of population, the whole human race would become extinct in a cen- 
tury or two. And if you will imagine for a moment the entire human race 
living in a single city, little more than a century would suffice to annihilate 
the race. 

Rome was not built in a day, but she grew apace and waxed strong, until 
the millions of souls encircled within her strong walls were only outnum- 
bered by the broad acres comprehended within her empire. At one time 
this single city sat upon her seven hills, and ruled the world. And what 
became of this great empire, what caused her decay, decline, and fall ?: 
She was swallowed up in the city of Rome — too much civilization centered 
in a single city. The people were too much occupied with inconsiderable 
trifles, — effeminacy and brutality sapped her strength until she became a 
helpless victim to every foe. Professor Seelye in his lecture on Roman 
Imperialism says that Rome fell for want of men; the human harvest was 
bad, —it was a physical, not a moral degeneracy. 

Thus it was with the city, founded on a myth, which rapidly rose to fame 
and good fortune, once the strength and fear of the whole world, and she 
fell without an adequate history, her language even dead, save as we hear 
it in the derived romance tongues ; but thus it may be with any nation too 
much given to city worship. Asa very recent example of this I need only 
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name France, — Paris had sapped her vitality by too much dilettante impe- 
rialism, until she became the easy prey of the sturdy German race. Too 


much civilization in Paris, the very centre of modern civilization, killed 
France. 


Notwithstanding the fact that the mean average duration of human life 
was calculated, by Domitius Ulpianus, Prime Minister to Alexander Severus 
(year of Rome, 975; A. D. 222 to 235), to be thirty years, yet the mean 
average age at death in Philadelphia for the eleven years ending 1871, was 
less than twenty-four years, and in New York city still less. And these 
cities are both together not equal to Rome in numbers, and only two hun- 
dred years old. Who can tell what may be their condition in their nine 
hundred and seventy-fifth year? Does this indicate that they will equal 
Rome? Still, commercial interests rule to some extent the rise and fall of 
cities. 

Large towns have been emphatically called the graves of humanity, and 
certainly they are not favorable to health and longevity. Indeed, they might 
be very properly compared to the fiery furnace, into which the mige 
children were cast. 

Those who would live to a good old age, and hand their names down 
through a numerous posterity in children endowed with rich mental gifts, 
should avoid the dangers of the great city and choose the country life. 

It cannot be denied that cities are absolutely necessary for the fostering 
of the arts, the sciences, the elegancies of life, yet when they are so dearly 
bought, one cannot help the reflection, as he looks with wonder and admira- 
tion at these productions, of how many precious human lives they cost, 
of how many premature deaths, of how many souls are sacrificed on the 
altar of the arts. 

The tender mother who has reared the helpless babe in the pure and 


quiet rural home, and watched it learn to walk and tell its name, studied 
the growth of character and development of feature, until budding into 
healthy, innocent manhood or womanhood ; if she allow her offspring to 
choose the city as the field of their fortunes and fancies, with its sins and 
its syrens, its vices and its vanities, its ills and its iniquities, its pitiless pov- 
erty, though mingled with elegance and luxury, with indolence and ease 
its follies and frivolities, so attractive to us all, —I say if she loose him to 
all these without her ‘guiding care, and have but little left, as is too often 
the case, but a misspent life, a wretched wreck, or an untimely death, well 
may she exclaim with the Roman poet, Pericula mille seve urbis. 





SANITARY SCIENCE: IN ITS. RELATIONS: TO» PUBLIC 
INSTRUCTION. 


By Hon. ANDREW D. WHITE, 
President of Cornell University. 


You are well aware that it is not by virtue of any special claims as an 
investigator in sanitary science, or as a student in it to any great extent, that 
I now address you. But when I was invited to speak it seemed a good op- 
portunity to make one more point in behalf of certain great, manly studies 
in our system of public instruction, and especially in our institutions for 
advanced instruction, and, therefore, an opportunity not to be neglected. 

The generations that come after us will doubtless wonder at what this 
age has done, but I think they will wonder far more at what it has not done. 
There will be wonder at discoveries, inventions, reforms — at all our con- 
quests in the realms of mind and matter ; but I think the wonder will grow 
when notice is taken of the utter neglect in great systems of education, of 
the most important subjects which occupy us, either for material purposes 
or for mental and moral advancement. Look first at the neglect of politi- 
cal studies. Here is a great Republic, dependent,-as all confess, upon the 
knowledge of those who live beneath its sway. And yet you may go from 
one end of the country to the other, and hardly find the slightest provision 
for any real instruction in Political Science, whether it be in political 
economy or political history. If during the War of our Rebellion, any 
thoughtful American wished to find out what that history was in which the 
germs of that great struggle were planted and developed, he had to go for . 
such knowledge to the public lecture-room of Laboulaye at Paris, or the 
private lecture-room of Neumann at Berlin. 

The case is still worse in regard to that great class of studies compre- 
hended under the designation of Social Science. Every year our national 
legislature and some forty State and Territorial legislatures, and a vast 
number of county and town boards are brought face to face with the most 
vital social problems. ‘They are called upon to make great expenditures for 
the prevention and cure of Pauperism, for the repression and punishment of 
Crime, for the treatment of Lunatics of various sorts, for the care of Idiots 
of various grades, for the special treatment of Inebriates, for the cure of the 
Sick in hospitals, for general measures of prevention as regards Epidemics, 
and yet no one will gainsay my assertion that on no subject are our legis- 
latures and all our various bodies, so utterly blind as on this. If we look at 
the result of this as regards expenditure, the case is bad enough. The 
amount annually expended in all our States for this purpose is enormous. 
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The only approach which we have to the palaces of the Old World are in 
the various hospitals and prisons and asylums of the New. I can speak of 
this want of knowledge from personal experience. I can stand in the con- 
fessional on this subject. It has been my lot more than once to vote on 
such appropriations in a legislative body. I remember especially one case 
where the Legislature of this State was called upon to establish a great 
asylum at vast expense for a certain class of lunatics. ‘The case was very 
pressing. A careful report from a commission showed that some provision 
of this sort must be made. A bill was passed, the buildings were erected, 
and yet when all was done, we were assured by an expert who had no inter- 
est one way or the other in the matter, that all our well-meant benevo- 
lence had, perhaps, resulted in almost as much evil as good, and that the 
whole institution was.a failure as regards the immediate purposes for which 
it was erected. The simple cause for this, was that in that whole Legisla- 
ture, im the lower House, in the upper House, in the Executive Department, 
there was not one person who had ever given any close attention to sub- 
jects of this kind, and we had been obliged to trust entirely to those who 
could give us scraps of information, no matter how crude. But if the im- 
mediate results are unfortunate, the remote results are still more so. 

If any one wishes to see what vicious methods of dealing with great social 
questions will produce, he has only to look at the great harvest of evil which 
England is now reaping from seed sown three hundred years ago, especially 
as regards the treatment of her pauper and criminal classes. I have said 
that there is no provision for thorough instruction. The reason is twofold. 
The first is the reluctance of educators to take up new subjects of study, or, 
at least, to present them thoroughly. But the other and far more effective 
reason is the fact that we have so few institutions for advanced education 
which have the means to make provision for such teaching. The last 
report of the Commissioners of Education at Washington shows that we 
have in this country about four hundred establishments calling themselves 
Colleges or Universities. You may count on your fingers all those which 
really have any claim to either title. In obedience to the demands of sect 
or of locality, we have gone on multiplying institutions inefficiently endowed, 
wretchedly wanting in everything necessary to scientific investigation, until 
we have now hardly three or four in possession of the means to present any 
new subject of study involving any outlay for investigation or demonstration. 
The time has come when such provision should be made. Whether it is to 
be made by the munificence of private individuals, or by State endowments, 
is not here the question. 

The proposition to which I shall speak especially is this — that provision 
should be made for instruction in Human Physiology, Hygiene, and Sanitary 
Science, in all departments of public instruction ;— in our Public Schools, by 
providing fundamental instruction, especially in the simple principles of 
Physiology and Hygiene ; in Colleges and Universities, by presenting this 
general instruction in a more extended way, and by promoting investigation ; 
in Medical Colleges, by giving more special instruction in matters relating 
to Public and International Hygiene ; and that in our Departments of Engi- 
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neering, and Polytechnic and Technological Schools, especial provision 
should be made for instruction in Sanitary Engineering. 

‘In regard to the first of these provisions, that for popular instruction, few 
probably are aware of the need of them. ‘Take, for example, the revelation 
made within the past year at the outbreak of yellow fever in a Southern 
city. Two things in relation to that revealed very clearly the evil of which I 
speak. First, the cause assigned for the disease shows the utter want of 
sanitary knowledge in the people at large, and secondly, the real cause, since 
revealed, shows the absolute blindness to the simplest principles of sanitary 
science on the part of those immediately concerned. When the yellow fever 
broke out at Shreveport, it was telegraphed all over the country that it was 
caused by the removal of the obstructions in the river above the city. That 
statement went all-over the country unchallenged. So far as I know, no one 
thought of expressing doubt publicly as to the statement that the yellow 
fever was caused by a more plentiful supply of water at the wharves of that 
city — the fact being that this would conduce rather to the removal of the 
causes of the disease than to the prevention of them. At last came infor- 
mation as to the real cause, and it was found that in that hot climate, men 
had been allowed to heap up the material in which disease germs arise abun- 
dantly, that the simplest truths of sanitary science had been ignored, and that 
the consequence was perfectly simple and natural. 

But it is not merely in such outstanding parts of the nation that such 
ignorance exists. It is spread throughout our own country districts, even 
the most enlightened districts, and you will find prevailing in many of our 
country towns traditions and superstitions in regard to this matter that are 
most surprising. You will find some of these things which are known to be 
absolutely deadly, considered on the whole as healthful. Strange as it may 
seem, you may hear people who take the papers, who are supposed to be 
within reach of the great sources of information — you may hear such people, 
I say, maintaining that, after all, the emanations of the cess-pool are rather 
conducive to health than to disease ; that their fathers lived and thrived in 
such an atmosphere, and that, therefore, it has a healthy influence. I can 
point you to an exceedingly pleasant village which I have sometimes to visit, 
where, with a plentiful supply of water, there is an absolute want of any sys- 
tem of sewerage. Typhoid and typhus go zigzag through that town every 
year or two, making victims, yet you can’t induce the people of that village 
to believe that their unsewered condition has anything to do with it. 

But it is not merely in the country districts that this state of things has 
existed. Up to a very recent period, at least, this same ignorance was man- 
ifested in a very surprising degree in this metropolis. It is now about five 
years since, with two other members of our State Senate, I visited this city, 
and sat here in the Commission for examining into certain branches of the 
City Administration, and especially into the conduct of that branch which had 
charge of the Public Health. The state of things revealed was such as could 
only exist under a great and wide-spread ignorance on the part of citizens of 
the first principles of Sanitary Science. ‘To give an idea of this ignorance, let 
me recall, as nearly as I can, a little episode in the investigation. It happened 
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that the late Judge Whiting, who had charge of the investigation on the part 
of the Citizen’s Association, put on the stand a young physician, who testified 
that the Health Officers, or Wardens, or Inspectors, were men utterly ignorant 
of the first principles relating to the public health which they were appointed 
to preserve. In order to refute this, the head of the Health Department at 
the time brought on the stand, in perfect good faith, several of these Health 
Officers. ‘Toward the close of the examination of the first of these gentle- 
men, Judge Whiting asked this question, “ Did you have a case of small-pox 
in your ward?” and he answered, “Yes, sir.” Judge Whiting, “Did you 
visit the patient?” Witness, “ No, sir.” Judge Whiting, “Why not?” 
Witness, “ For the same reason that you would not— that I was afraid of 
taking it myself.” Judge Whiting, “Did the family have any care?” 
Witness, “ Yes, sir; they were ‘ highjinnicks ;’ (hygienics)——they doctored 
themselves.” As the other witnesses came in, Judge Whiting used this as 
a sort of test question — as a sort of key to unlock the system, and show the 
utter ignorance that prevailed in every department of it. Every witness was 
asked : “Well, have you any ‘highjinnicks’ in your ward?” Some of the 
witnesses thought they had, some thought they had not, some thought they 
‘‘had them pretty badly,” some thought they “had them in some parts of 
the ward,” some thought they “had them in other parts of the ward.” At 
last the Judge asked a witness who had been answering his question in this 
way: “Do you know what the word ‘highjinnicks ’ means?” and he replied, 
“Yes, sir; Ido. It means a bad smell arising from dirty water.”” Of course 
the exhibition was vastly amusing ; but after all the guffaw was over a sad 
afterthought necessarily came to every thinking man as to the condition of 
the great metropolis which allowed all its dearest material interests to be 
placed in such hands as these. It may be said that this was the result of a 
political system ; but it was not. Had there been a tithe of the instruction 
which should have prevailed, of that simple knowledge that should have ex- 
isted on this subject, such a thing would have been impossible, no matter 
what the political exigencies or arrangements were. 

So much for the need of popular enlightenment on this subject. Look 
now at a higher range. It is only a few years since the country was startled 
by the outbreak of a malignant type of fever in one of the leading boarding- 
schools in New England. ‘The result was that several ladies from the most 
respectable families in the country lost their lives. The school had always 
been considered an admirable one. It was under the charge of a principal 
and instructors in every way worthy of their calling ; but an investigation by 
competent persons showed that causes of zymotic disease lurked at every 
corner of the edifice, and that the only wonder was that the disease had 
not come earlier and spread even wider. 

Look now at the want of special and technical instruction. It is little 
over ten years since the International Commission on Quarantine Matters 
sat in Paris. ‘They did a great and noble work, but their labors have taken 
no such hold upon the policy of various States as they ought to have taken. 
What is the reason of this? ‘There are admirable sanitarians in our own 
country and in others. We have several of whom the country may justly 
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be proud; but the difficulty is, that our institutions have not given us 
enough of them to create and spread a healthy public opinion on this sub- 
ject. One or two, or half a dozen, cannot, in so great a country as this, 
accomplish so great a work, and especially they cannot if they are burdened 
with the laborious duty of a metropolitan physician. There is a great want 
of special instruction in our Medical Colleges in Public Hygiene — hygiene 
in its relation to quarantine matters, in regard to the prevention of epi- 
demics, in regard to sanitary provision for the wants of great cities and 
districts. 

Again, if you go into any of our interior States you will find that any- 
thing like a thorough or carefully thought-out or wrought-out system of sew- 
erage is a very rare exception to a very widespread rule. Nothing can be 
more inadequate than the system of sewerage of nine tenths of our cities ; 
and, indeed, until recently, the city of New York, with all its magnificent 
provision of water supply, and in spite of its splendid position for drainage, 
was very improperly provided for in this respect. 

So much for the want of these different branches of instruction in this 
great science ; and now as to the remedy which I would propose. 

First, as regards Public Schools, I would make provision for simple in- 


‘struction in the elements of Physiology and Hygiene, either by the use of 


some short and plain text-book, or, what is still better, by lectures from 
some competent resident physician. I confess that I greatly prefer the 
latter method. Not only theory, but experience, leads me to prefer it. 
Were it not that we have made a very great mistake in our systems of pub- 
lic instruction, by severing our common school instruction from advanced 
instruction, we should by this time have a body of teachers in our common 
schools abundantly able to lecture to the pupils without a text-book. I 
trust the time will come when provision will be made by our States just as 
thoroughly for advanced instruction as for primary and common school 
instruction — when all will be connected together, — when the present illog- 
ical separation that exists, under which primary and common school edu- 
cation is provided for by the State, and advanced education is left very in- 
adequately provided by various religious denominations, will be done away 
with. But at present we have comparatively few teachers in our public 
schools who are competent, without text-books, to teach a subject of this 
kind ; therefore it is that I would have provision made, in our larger schools 
especially, for lectures by resident physicians. ‘That the interest of pupils 
can be roused in this way I know, for I have seen it fully tried. It is one 
of those subjects in which, with a little care, the great body of school chil- 
dren can be greatly interested, and this without the slightest detriment to 
other subjects. The very change of method will make them come back to 
other subjects of study with renewed vigor. 

Next, as to instruction in our Colleges and Universities, I would have 
instruction in physiology and hygiene more advanced, systematic, and 
thorough. 

Those who have read Herbert Spencer’s work on Education, no matter 
what they may think of some minor ideas, must have been greatly struck by 
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that part in which he gives his estimate of the comparative value of different 
branches of knowledge. Among those which should be placed first he 
names Human Physiology. The reason is very simple. Human Physiology 
is simply the study of a machine which we are to run, nay, which is to run 
us for three score years and ten. Certainly it is a study which falls very 
directly to us. The study of Hygiene naturally comes in connection with 
it, and it was in obedience to this idea that in framing the general course of 
instruction for the Cornell University careful provision for Physiology and 
Hygiene was made. An expensive series of models was purchased, dia- 
grams from Paris and London were obtained, and what was far better, a 
young Professor, who had already begun to obtain a reputation not only as 
a close investigator but as an impressive lecturer, was set at the work. 
The result has been most satisfactory. I am persuaded that study of this 
kind forms an admirable relief from other studies, pursued in a different 
way, and for a different putpose. In this case, the study of Physiology and 
Hygiene has been made very thorough. Frequent and close examinations 
have been demanded, and it has been made not merely a study for informa- 
tion, but a study for discipline. And here let me say that, as a starting- 
point for scientific studies, the study of Hygiene and of Sanitary Science 
seems to me to have great value. It is not, perhaps, the best point theo- 
retically from which to start, but practically it has been found to be as good 
as any other. 

Next, as to instruction in our Medical Colleges, I speak here with great 
diffidence, for there are those about me more competent to discourse on 
this question than Iam. Iam well aware that all the effective knowledge 
that is given to Sanitary Science in the country, so far as its advanced 
branches are concerned, is now given in the medical colleges. But it 
seems to me that not yet is sufficient place given to good instruction in 
Public Hygiene, sufficient study of that kind which gives to town authori- 
ties, county authorities, State authorities, the National authority, a body of 
experts who can be relied upon in various public emergencies, or, indeed, 
for ordinary care of public health. 

Next, as to instruction in Departments of Engineering, and in our Scien- 
tific, Polytechnic, and Technological institutions. Within the past twenty- 
five years there has been created a science of Sanitary Engineering. I say 
within the past twenty-five years, although I know that engineering, even in 
ancient times, had frequent reference to sanitary considerations. Any one 
who has read the Mosaic provisions, or walked along the Tiber at Rome as 
far as the mouth of the Cloaca Maxima, is well aware of that; but it is 
within the past twenty-five years that the science has been placed on solid 
foundations. Vital statistics have shown the effects of the introduction of 
sunlight, of pure water and air into our dwellings and cities, and engineering 
has shown us the best methods of introducing them. Any one who will 
take up the recent work on this subject by Mr. Baldwin Latham will see 
what a great conquest has here been made. ‘The statistics show that of 
seven leading towns and districts in England, such as Croydon, Ely, Salis- 
bury, and others, where careful and thorough modes of sewerage prevail, 
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the percentage of deaths has been reduced from forty to twenty per cent. 
I also see, from calculations made on the basis of Dr. Allen’s tables, that 
there is a vast saving to these districts pecuniarily. Taking into view the 
fact, that for every death prevented about twenty cases of disease are pre- 
vented, I will say that judged even from a cold financial point of view the 
result has been magnificent. What the result would be by good modes of 
sanitary engineering may be judged from the statement in Dr. Lionel Beale’s 
book on “Disease Germs,” which is that by a good system of sewerage 
one hundred thousand lives might be saved annually in England. 

But I am aware of the opposition that will be made to any attempt to 
introduce these studies. First, it will be said that there is little material in 
this subject for advanced instruction, and that we know very little regarding 
the causes or the nature of diseases. That is partly true and partly not 
true. Unquestionably, the true theory of disease is yet to be wrought out, 
although everything leads us to suppose that science is at last upon the 
right track ; but unquestionably in relation to the germs of disease, great 
conquests are yet to be made, and it is a matter of great satisfaction to me, 
and I doubt not to all of you, that one of the most careful of American in- 
vestigators is to speak on that subject this evening.* So, too, the relations 
of ozone to various diseases is a matter in which conquests are still to be 
made. ‘There are multitudes of questions yet to be solved, but still many 
have been solved already. And a very great conquest was made when it 
was found that zymotic diseases had relation to physical causes and that the 
causes were ascertainable and removable. So, too, we have made conquests, 
as I have stated already, in sanitary engineering. ‘There is material for 
study. We have made great advances in the study of vital statistics — 
there is another object of study. I think that this objection, feeble as it is at 
present, should rapidly become more feeble as science advances, and it 
should have but little weight among thoughtful men. 

But there is another class of objections which are more constantly made, 
—the same objections that have been made to every change in the curric- 
ulum of study, from the days of Erasmus until now. ‘Those objections are 
on the score of Discipline and Culture. JI remember once that when these 
objections were made in the presence of the late Horace Greeley, he 
cried out, “ Discipline! I hate the word.”’ Nor was this exclamation un- 
natural. Few words have done more harm to the progress of education 
than this. I am the last to say anything against what is now known as the 
older system of education, or of classical education in general. I prize it ; 
I love it ; but if there were no other argument to show that it is by no 
means the only mode of discipline or study, the return made by the Com- 
missioners of the English Government, after their full examination of the 
English Public Schools, is certainly proof on this point. It is there shown 
that seventy per cent. of the students under the old system, carried out as 
it is to its very highest point, failed to make any worthy use of their ad- 
vantage. 

1 President Barnard of Columbia College presented a paper on “ The Germ Theory of 


Disease in its Relations to Hygiene.” 
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What are disciplinary studies? I maintain simply that they are those 
which for any reason whatever a man takes hold of, and which take hold of 
him. It matters not whether the study be in obedience to natural tastes, 
or whether it be forced upon the student. This is the thing —that the 
study be taken hold of, and that it take hold of the mind of the person 
studying. Now, in our primary instruction, the studies which I here advo- 
cate take hold of great numbers of pupils; take hold of them by virtue 
of their being a relief from other studies — by virtue of their appealing to 
natural objects. Any teacher will bear me out in saying that as regards 
pupils of an early age, there is no difficulty in this respect. As regards 
Colleges and Universities, there are but two things on which we can rely 
to cause studies to take hold upon the minds of students and to receive 
thorough attention. The first is a love for them on the part‘of the 
student. The other is their value to the student as regards his direct aims 
and purposes in life. We cannot in Colleges and Universities do what was 
formerly done in England — take the student and whip him. We have to 
trust to one or the other of these two classes of incentives. Now the 
number is considerable of those who, from one motive or the other, would 
take up this great subject of study. All would not do it; the majority, 
probably, would not do it ; but if an opportunity were offered, I am satisfied 
that from every College and every University would go out a body of men 
not only well instructed in the great principles which underlie sanitary 
matters, but well disciplined in the obtaining of such instruction. 

And now, as to the other branch of the objection — the objection on the 
score of Culture. I prize all literary study as highly as any person ought, 
but yet I maintain that there is, after all, a higher culture. The very ideal, 
the very god of literary culture is Goethe; and yet, splendid as he was, 
there is a higher culture which he lacked, even from a purely earthly point 
of view. I maintain that in the studies I now urge, there comes a culture 
of high purpose, a culture of thought for our fellow-men, a culture involv- 
ing the idea of duty, which certainly is worth any other sort of culture. 

And if any one objects that these studies are based upon Physiology, 
which has led man into dangerous paths ; that it is, in fact, an unsafe 
study, I would simply point to these words, uttered so long ago, and from 
which certainly these objectors will make no appeal: “The fear of the Lord 
is the beginning of wisdom.” There is great truth in these words. We 
all feel them. But what is that truth, what is that fear? Is-it the mere 
selfish fear which the African native feels for the caprice of his Fetish? Is 
it the mere groveling fear which the Turkish slave feels for the tyranny of 
the satrap placed over him? Certainly not. The only wholesome fear is 
not that fear based on mystic dread of tyranny, but fear to violate those 
great laws by which the Divine Power which maintains and regulates this 
universe, governs all. That is the fear which lies at the beginning of wis- 
dom, and among those studies, calculated to impress upon us the existence 
of laws, the violation of which is followed by penalties strictly imposed, 
stand foremost those to which this Association is now so worthily devoting 
its attention — studies which help to make this earth more beautiful and 
mankind more reverent and noble. 
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Bee POR UPON! “SANITARY (RELATIONS TO HEAUTH 
PRINCIPLES OF ARCHITECTURE.” 


By CARL PFEIFFER, F. A. I. A., 
Of New York. 


Dr. Maporuer has justly remarked that, after medicine, “as professions 
most concerned in the preservation of public health rank those of the Archi- 
tect and Engineer.” ‘This paper is designed to illustrate the relations of 
Architectufe to the science of Hygiene ; a very important relation, since the 
architect is required to furnish the dwelling in which we pass much of our 
lives, while the dwelling exercises a more decided influence upon our 
health than the clothes we wear. Every adult inhales some 360 cubic feet 
of air in the course of twenty-four hours, and this is but a tithe of the amount 
which he requires to regulate bodily temperature ; but to insure to each in- 
dividual the full needed amount, accessible to him every hour of the day, 
his dwelling must be properly constructed. 


EQUABLE TEMPERATURE OF VITAL IMPORTANCE. 


The feeding and regulation of temperature of the human body is a matter 
often overlooked, and yet of equal importance. For, so fixed and immu- 
table is this temperature in a healthy body, that the blood of a negro in 
equatorial Africa, or of a Hindoo in the heats of Asia, is, by no perceptible 
fraction of a degree warmer than the blood of a healthy Esquimaux near the 
north pole. The atmosphere in which these different bodies live may differ 
as they do, by more than a hundred degrees ; but if the clothing and the 
house do not neutralize this enormous difference, if the temperature of the 
body is allowed to sink or risé to any perceptible degree, sickness and ulti- 
mately death are the result. It is a wonderful hygienic instinct which leads 
the seal-hunter to build snow-huts, and the European in East India to erect 
houses with the thickest of walls. Hence, the architect must keep both 
objects in view if he would not build hospitals and tombs for his clients in- 
stead of comfortable and healthy dwellings. 

Vast as are the technical requirements which his profession imposes ane 
him, apart from all sanitary considerations, the science of hygiene further 
demands from him, that he should study /rs¢, the climatological and meteor- 
ological phenomena of the place where he is to build ; second, the geological 
condition of the ground upon which the building is to be erected ; ¢érd, the 
material of which he is to construct the building ; and on the basis of these 
studies, he must arrange the proposed house in such a manner that it may 
both feed the human body with air and preserve its normal temperature. 
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How these studies have been neglected, the majority of our public halls, 
court-rooms, prisons, hospitals, asylums, churches, ‘school-rooms, etc., are 
melancholy evidences, not to mention private dwellings, tenement houses, 
and hotels. 

And here let me ask you, who have this matter more especially in charge, 
should not the law which protects men from adulterated food, and adulter- 
ated liquor, exercise its power also to protect him from adulterated air? It is 
quite true that people get to be fond of adulterated whiskey, coffee, bread, and 
the like ; so fond, indeed, that they seem to prefer them to the pure articles. 
Thus, if you go into large workshops you will generally find the men bent 
on keeping fresh air out on coldish days, thinking that if they fill a work- 
room with the evaporations of their united bodies they will soon make it 
comfortable. Yet no reasoning is more fallacious than this. It is the fresh 
air, the cold air from the outside, which has the elements of heat in it, when 
warmed by a fire, whilst the evaporated air of their own bodies is pregnant 
with chills, however much warmed. 

You will always find, therefore, in closed workshops of sach a kind, that 
the workmen clamor for more fire. Why? Because what they conceive to 
be warming (the evaporation of the bodies of their fellow-workmen), is noth- 
ing but deathly iciness. To rid men of the false notion that an adulterated 
atmosphere which seems warm, is zo¢ warming, constitutes one of the most 
difficult problems which you, as well as we architects, have to contend with, 
since almost all classes of men labor under its delusion. 


THE SCIENCE OF VENTILATION. 


The special science which has for its object this mediating between the 
body in this the house, and the atmosphere outside of the house, is called 
the Science of Ventilation ; Ventilation from ventus, wind, a moving of air. 
Hence, the problem of that science is to effect such a moving of the air as 
may be needed to feed and regulate the temperature of the human body 
within the house, by means of the house. ‘There are two ways by which the 
air can be thus set and kept moving. st, mechanically, by means of fans, 
called the system of propulsion ; 2d, by means of heated chimneys and flues, 
called the system of suction. In addition to#these methods, much is done 
by what is called natural ventilation ; but this is not to be depended upon 
at all stages of the weather, nor at all seasons of the year, its operation 
depending upon three forces, viz.: diffusion, winds, and the difference in 
weight of masses of air of unequal temperature. I may here add that clean- 
liness in a building is an indispensable requisite in the proper working of 
any system of ventilation. 

Of the mechanical means of ventilation I shall not attempt to speak here 
for want of time, beyond saying that in all large buildings, nay, in all large 
cities, they are indispensable, however costly their arrangement. 

Concerning the second —it is first to be observed that to some degree 
every house is of itself necessarily a ventilator ; and thankful we ought to be 
that it is so. Streams of air pour continually from the outside through the 
walls into the inside, not to say through the ground on which the house 
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stands. These streams may not be sensibly perceptible, as is the water 
that oozes through the walls and the ground ; nevertheless, they are con- 
stantly present and operative. Aye, and so powerful are these currents that 
you can blow out a candle held against the wall close on the inside of a 
house from the outside. Every wall (particularly the mortar) is porous, and 
walls are more porous in proportion as they are less moist, for moisture 
clogs up the bricks, stone, and mortar, and thus obstructs ventilation. 
Moist walls, therefore, being almost air-tight are unhealthy in a double way: 
jirstly, by the action of their moisture, which draws the heat from our bodies, 
making us shiver, and causing all sorts of rheumatic complaints ; secondly, 
by obstructing the passage of the air. Hence, also, the great unhealthiness. 
of new buildings, to which I desire to call your special attention. Doctor 
Von Pettenkoffer estimates that a newly built house of fifteen rooms and 
cellar, contains in its materials some 3,300 cubic feet of water, which must 
be evaporated before the house is properly inhabitable. Please realize this, 
and say whether or not the law which considers it a duty to provide punish- 
ment for the adulteration of food, drinks, etc., ought not by some means to 
prevent people from occupying newly built houses, wherein it is impossible 


-to breathe aught but adulterated air ! 


RELATION OF ARCHITECTURE TO HYGIENE. 


One of the first principles of architecture in its relation to hygiene is that 
all the materials of a building should be dry and porous before it is inhab- 
ited, and should be subsequently so kept. The very furniture of a house 
can chill and produce rheumatic affections if it is damp and has been long 
in an unheated room, for in that case it acts as a power of suction upon our 
body, drawing out its vital heat. It strikes me as one of the barbarisms of 
vulgar belief that cold bedrooms are considered magazines of health ; they 
are rather breeders of disease, unless they also have ventilation. People go 
to sleep in air-tight, cold rooms, in the belief that it is healthy, particularly 
if they have the bedroom well aired in the morning. Yet all the night long 
the air in the room stays unmoved and gets slowly poisoned, while the evap- 
oration of the body settles upon the walls and makes them more and more 
air-tight. If any one fresh from the outer pure air enters such a room, he is 
almost nauseated by the vitiated atmosphere ; even as that open recluse of 
Walden Pond, Henry Thoreau, used to hold his nose when passing dwelling- 
houses, the doors of which were opened for the first time in the morning. 
Cold rooms in winter time, let me add, are not only uncomfortable for the 
poor but active agents of producing disease ; and the phenomenon of epi- 
demics in cold weather —which has excited so much wonder —is a very 
natural consequence of neglected ventilation ; and it is as one of the chief 
means of checking these winter diseases and epidemics, that Doctor Von 
Pettenkofer urges governments, above all things, to supply the poor with 
fuel in winter. For to have ventilation there must be difference between 
the air in the house and the outside air ; just as to get ventilation by means 
of chimneys you must have fires in the chimneys. It is only when this dif- 
ference exists, when there is a cold layer of air pressing the warmer air 
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upward, that ventilation results. But in his cold room, the poor man has 
no ventilation and he is thus forced by the cold, not only to freeze, but also 
to breathe a vicious atmosphere. . 

An erroneous idea seems to prevail in regard to the healthfulness of our 
sleeping apartments ; it is often asserted that they should be cold in order 
to be healthy ; in alluding to this a medical journal states that “ A moderate 
amount of heat is needed in a bedroom, but ¢ia¢ moderate amount is needed 
in winter time. There is no advantage in going to bed in a cold room, 
nor in sleeping in a cold room, nor in getting up and dressing in a cold 
room. Persons may survive it, many have lost health by it. To have the 
chill taken off the air on going to bed and when dressing, is comfortable 
and healthful. A room under forty-five degrees is a cold room for a sleep- 
ing apartment, and sleeping in an in-doors atmosphere lower than that is 
always hurtful, and always positively pernicious, for the simple reason that 
such a temperature causes the carbonic acid gas of a sleeping apartment to 
condense and settle in the lower part of the room, where it is breathed into 
the lungs with all its pernicious results. Sleeping in a room cooler than 
above named is especially dangerous to feeble, aged, or invalid persons, as 
it tends to cause inflammation of the lungs. Persons may sleep out of 
doors with impunity when the thermometer is many degrees lower, because 
the out-door air is pure, is full of life, full of oxygen, without any admixture 
of in-door poison, and hence gives a vigor of circulation which keeps the 
whole body warmed to its natural point, resisting cold and all diseased con- 
ditions.” 

Cold, free, fresh air outside the house is indeed quite a different thing 
from cold, putrid air inside the house ; a fact which, in examining the causes 
of diseases, is too often overlooked. Chimneys and flues that have no fire 
in them, far from ventilating, may rather become the means of hoarding 
and sweeping down disease into the room. 


TWO FACTORS NEEDED TO MOVE AIR. 


That two factors are needed for the proper moving of air should never 
be forgotten. A means of escape of foul air, and an inlet of fresh, pure 
air ; and that the means of making these two factors operate upon each 
other is heat. 

Thus, as Doctor Von Pettenkofer wisely remarks, do the walls speak to 
us of a life of their own; and Shakespeare was not over extravagant, after 
all, when he represented the wall as speaking and disclosing its aperture, 
through which Pyramus and Thisbe (the human body inside the wall, and 
the air outside), spoke to each other, kissed each other, and committed the 
like absurdities. 

I have dwelt perhaps to too great an extent on the ventilation which a 
house may be made to furnish of itself, by means of its material, if properly 
dried after its erection, and kept dry afterwards. ‘This, however, is only a 
small item, and the chief ventilation of a house must always be procured by 
artificial means ; that is to say, by chimneys in one form or another, and 
these means must be increased in proportion to the exigencies of the 
building. 
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Thus it is estimated that there is required for every person each hour: 


In Hospitals, for ordinary patients, from 2,000 to 2,800 cubic feet of fresh air. 
In Hospitals, for wounded patients, 4,300 cubie feet of fresh air. 
In Hospitals, for epidemic patients, 5,600 cubic feet of fresh air. 
In Prisons, 2,100 cubic feet of fresh air. 
In Workshops, from 2,000 to 3,500 cubic feet of fresh air. 
' In Barracks, from 1,000 to 1,650 cubic feet of fresh air. 
In Theatres, from 1,400 to 2,400 cubic feet of fresh air. 
In Meeting-houses, from 1,000 to 2,000 cubic feet of fresh air. 
In Schools for children, from 400 to 500 cubic feet of fresh air. 
In Schools for adults, from 800 to 1,000 cubic feet of fresh air. 


Large as these figures appear, they have been determined in two ways — 
by mathematical calculation, and by innumerable experiments all of which 
have corroborated the independent mathematical calculation. Ranke, in 
his “ Grundzuge der Physiologie” (Elements of Physiology), fixes the 
average quantity at sixty cubic metres, or 2,118 cubic feet per hour for each 
individual, as the necessary minimum amount. In cities it has to be con- 
sidered, moreover, that each gas-burner needs the introduction of from four 
to five thousand cubic feet of fresh air every hour, facts, all of which it is 
necessary that the architect should keep in mind in order to secure a suffi- 
ciency of artificial means of ventilation whereby-to furnish this amount of 
air, and furnish it in a proper degree of purity and warmth to make it con- 
formable to the requirements of the human body. Of course architecture 
is mainly an art, [ am quite well aware, and I am, perhaps, more sensitive 
than many of my profession upon this point. I desire that our houses, as 
well as all our buildings, should express externally and internally beauty, — 
that harmony, symmetry, proper proportion of sizes, colorings, and the 
like, which fill the eye with that supreme satisfaction, whereby men are 
lifted, as by the utterances of religion, to a higher and nobler life. 


ARCHITECTURE MUST NOT BE WHOLLY #STHETIC. 


But there is this about architecture, that it must not give absolute and 
undivided supremacy to its zsthetical side. The sculptor, who models a 
statue, has only beauty in view; the architect, who builds a house, should 
primarily consider its adaptability to health and comfort, and then proceed 
to mould those ideas of health and comfort into the utmost possible picture 
of beauty. It is sometimes argued that ventilation is expensive, and that its 
cost precludes the general introduction of complete arrangements. To secure 
a considerable degree of salubrity in a dwelling at a trifling expense, is 
comparatively an easy achievement. In all the rooms flues may be con- 
structed to allow the heat and the combustion of the gas to escape, and 
gas-burners may be placed within the ventilating flues and chimney flues 
over the mantel-piece, to create a strong current in order to facilitate ven- 
tilation. These can be covered (where they would necessarily show in the 
rooms) by pictures hung on hinges in front of the openings having the gas- 
burners within. The same mode of heating the ventilating flues can be 
adopted for ventilating other domestic conveniences. Openings can be 
made and registers put into the partitions communicating with the halls, 
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and these can be ventilated by skylights with ventilating cowls ; these cowls 
will facilitate the outward and prevent an inward current. In case it should 
be desirable to close all the windows and doors of the rooms, perforated 
iron blocks can be built into the exterior walls, upon a level with the floor- 
ing beams, and the space between two beams becomes a conduit for the fresh 
air, the outlet for it being placed (where possible) under the bed, by having 
a piece of the base board hung on hinges, with an opening behind it to 
admit the air. The placing of the eating registers in the ceilings instead 
of in the side walls of rooms, forms a feature of ornament, whereas in the 
side walls they are usually difficult to.arrange without being an eye-sore. 


For each flue in the ceiling a gas-light put into the same flue, upon and ac- 


cessible from the floor above, heats the ventilating flue, and furnishes it 
with a more rapid current, and increased ventilation when desirable. The 
ventilating flues may also be connected with the heating flues by branch 
pipes for the purpose of exhausting the heat into the ventilating flues when 
it becomes necessary to shut off the heat, as it has often proved dangerous 
to shut the hot air registers and retain the heat within the flues. At the 
same time this exhausting of the superfluous heat into the ventilating flues 
greatly facilitates the draft of the ventilating flues. The main stairway of 
a house can also be made to form a great ventilating shaft, over which is 
formed a glass dome resting upon a cornice of stucco. ‘The frieze of this 
cornice may be formed of perforated wood-work, representing a fine study 
of tropical foliage and birds.} 

For the supply of fresh air to each room special flues can be provided 
and connected with a steam heating apparatus by which the air is warmed 
before it passes into the rooms. 


IMPORTANCE OF GOOD DRAINAGE. 


The matter. of drainage is also to be well considered. All the soil and 
drain pipes should extend to the level of the roof, and the roof be so graded 
in various places as to conduct the rain water to the soil and drain-pipes ; 
and, as a further precaution against any smell from the drain, they should be 
connected by a ventilating pipe with the smoke flue beyond the range, to 
guard against any odors that might otherwise escape from the drain pipe 
in case of their breaking. The importance of good drainage cannot be 
valued too highly in connection with public health. We find that the great 
plague of London and Westminster, in the 17th century, as shown by 
the parish registers of the Church of St. Margaret, has been attributed to 


1 This, in a private residence built under the supervision of the architect, gives, at first 
appearance, the impression of elaborately carved work. It is made of flat wood, sawed 
out to give the outline of the foliage and birds, and the shading and detail of forms have 
been done in color. Through the perforations of this ornamental work the foul air passes 
into the space between the glass dome and the outer skylights, and finds its exit through a 
ventilating cowl three feet in diameter. The glass dome is illuminated. The gas-lights 
answer the double purpose of features of ornament as well as great assistants in the ven- 
tilation, especially upon the occasion of a large entertainment when the house is filled with 
people, when by means of the heat of the gas, the impure air is being constantly drawn 
toward the dome, where it finds its exit. ‘The gas flames cannot be seen below the dome. 
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the want of sufficient drainage and to the narrowness of the streets and 
lanes. A more recent and convincing proof is the late sickness of the 
Prince of Wales, caused by the insufficient drainage of Londesborough 
Lodge. 

It is now fully admitted that warming and ventilating should be defined 
more particularly than has commonly been the case, previous to the erection 
of a new building, and incorporated with the structure from its first founda- 
tion. Since proper ventilation depends so largely upon a system of heating, 
I should perhaps say a few words upon several modes in use. The physi- 
ological effects resulting from particular modes of warming and ventilating 
inhabited rooms form a most interesting subject of inquiry, and are not only 
interesting as matters of scientific research, but they closely concern every 
individual member of the community. It is a question which affects not 
merely the personal comfort of individuals, but according to the opinion of 
the ablest pathologists, it influences the health and affects the duration of 
life. Our dwellings are mostly heated by hot-air furnaces. The hot-air 
furnace in its present form was first employed at the end of the last century 
by a Mr. Strutt of Beper, near Derby, for warming his cotton mills, and was 
soon after introduced into general use. Its distinctive feature is that its 
application of fire-heat to metallic surfaces is a direct one without the inter- 
vention of either water or steam ; and it is this feature which in my view 
makes it utterly objectionable, except perhaps in cases where the object is 
merely to produce a drying and warming effect of considerable intensity 
for specific manufacturing or laundry purposes. In all other cases it is to 
be utterly condemned. Indeed, there seems to be a general concession that 
the heat produced by hot-air furnaces is of the most injurious character in 
its influence upon health. Dizziness, coldness, and languor in the extremi- 
ties, feebleness of pulse, fainting fits; such are some of the symptoms that 
have everywhere been noticed to accompany this mode of heating, under- 
mining health in its most susceptible department, the nervous organization. 
Air heated thus artificially without contact of water, acquires an aridity 
which causes it rapidly to absorb moisture from the skin and lungs of per- 
sons exposed to its influences, and the evaporation, by its refrigerating 
effect, contracts the blood-vessels at the surface, while other parts not be- 
ing exposed to this influence become in consequence surcharged with the 
fluids which are repelled from the extremities. 

“There is a risk of dryness in air from highly heated metallic surfaces,” 
says Professor Faraday, “which leads me to prefer it warmed by steam or 
hot water which gives lower temperature: sixty-five degrees by the latter 
mode will not cause the air to lose any of its humidity, but by the former 
mode the air requires vapor of water to correct it.” All observers, indeed, 
are agreed on this injurious characteristic of heating with hot-air furnaces, as 
causing the absorption of the necessary humidity in the air of rooms, and 
thus inducing the nervous disorders before mentioned as well as being the 
cause of many other diseases. For as the dew-point1 of the air in a room 


1 Dew-point is that thermometric temperature of the atmosphere at which vapor is con- 
densed. By exposing a cold body to the air, a fine dew is deposited on its surface, and by 
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rises beyond its proper degree, the dryness of the atmosphere draws a quan- 
tum of moisture from one body altogether beyond what the body can well 
spare. The most healthy state of the atmosphere can be obtained only 
when the dew-point of the air is not less than ten degrees nor more than 
twenty degrees Fahrenheit lower than the temperature of the room. When 
these limits are exceeded the air will be either too dry or too damp for 
healthy respiration. Moreover, this dryness of the air which is the invaria- 
ble result of hot-air furnaces, deprives the atmosphere to an inordinate ex- 
tent of positive electricity, whereas the evaporation produced by steam heat- 
ing excites it, and thus relieves the unpleasant and injurious effect of close 
rooms. ‘So greatly does evaporation affect the electric condition of the 
air,” says Mr. Hood, “that the diurnal variation in the quantity of electricity 
follows nearly the same course as the exhalation of moisture, and evapo- 
ration is considered to be the principal course of atmospheric electricity.” 
Then, again, the air is always full of myriads of particles of animal and 

vegetable matter partly emanating from our bodies, and most of which are 
Bay decomposed by heat, and experiments have demonstrated that the 
dry heat from metallic surfaces operates particularly most injuriously in 
effecting this decomposition. Hence the unpleasant smell in buildings 
thus heated, the atmosphere becoming a mass of putrid noxious matter. 
“And not only,” says Mr. Hood, “ will the hot-air furnace, which is particu- 
larly liable to these objections, act powerfully in decomposing the floating 
particles of extraneous matter contained in the air, resolving them into sul- 


phuretted, phosphoretted, and carburetted hydrogen with various compounds . 


of nitrogen and carbon, but it will likewise decompose a portion of the 
vapor contained in the air, absorbing the oxygen and liberating the hydro- 
gen.” ‘To this must be added that the iron of the furnace, when heated to 
a glow, is rendered penetrable to the various hydrogen and carbonic gases 
of the burning material, which thus fill the air with additional impurities, and 
far from being an assisting agent in the ventilation of a building, the hot- 
air furnace considerably adds to the difficulty of providing the necessary 
ventilation. This is still more the case when the fire is kept high, for it 
has been fully ‘established that air heated beyond a temperature of 212- 
250° is unfit for breathing, and in furnaces it is often heated to a tempera- 
ture of 300-400°, at which it is, of. course, utterly valueless for respiration. 
Indeed, it is almost an impossibility with furnaces to get air heated within 
the limit specified. Surely it is difficult enough to provide large public 
buildings with ventilation sufficient to supply them with pure air, without 
increasing the difficulty by the introduction of a heating apparatus that of 
itself tends to fill the air with impurities while it does not assist at all in the 
ventilation, and this is particularly to be remembered in the construction of 
public halls, court-houses, churches, etc., for vitiated air invariably produces 
those stupefying effects of a narcotic dullness, drowsiness, headache, nausea, 


etc., and all such feelings which are utterly destructive of the state of mind 


above all needed in such buildings. It is not, however, simply a question 


observing the temperature of this cold body, the exact quantity of vapor contained in the air 
at that time is ascertained. 
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of comfort, but a most important question of health that is involved in this 
matter of excluding furnaces from our public and private buildings. Few 
persons fully realize the vast consequences which result from impure air, 
and how seriously the duration of human life is affected by want of proper 
attention to this important subject. Dr. James Johnson says, that ague 
and fever, two of the most prominent features of the malarious influence, 
are as a drop of water in the ocean compared with the other less obtrusive 
but more dangerous maladies that silently disorganize the vital structure of 
the human fabric under the influence of this deleterious and invisible poison. 
“‘ Indeed, to compress the statement in a few words: Carbonic acid intoxi- 
cation is the most terrible agent of disease, insanity, and immorality which 
we have to deal with, all the more terrible and dangerous as it is indulged 
in by all classes, by all ranks. The inhabitant of the most wretched house 
on Baxter Street clings to the inhabitation of impure air with the same fervor 
and love as the owner of the finest dwelling on Fifth Avenue, who carefully 
shuts out pure air under the pretext of excluding ‘draughts,’ and wraps 
himself up in the poisonous atmosphere as if it were of all things his best 
and dearest friend ; and what I desire particularly to insist upon as one of 
the most effective elements in the spread of this carbonic acid intoxication 
is the hot-air furnace. It not only impairs ventilation but assists in the 
adulteration of air. To put a hot-air furnace in your house is like furnish- 
ing your milkman with chalk, or your wine merchant with strychnine.” 

As I said at the beginning, sanitary architecture is a matter of transcend- 
ent importance to the human race. Vitiated atmosphere is quite as inju- 
rious and stupefying as the worst alcoholic drinks. It spoils every dinner, 
it kills sleep. It is the greatest enemy of the preacher, in that it makes 
people stupidly drowsy, and puts them asleep. It disarranges the whole 
natural organism. ‘The judge and jury in a court-room filled with pestilen- - 
tial air, as most of our court-rooms are, are as much under the influence of 
a deathly narcotic as the inhalers of opium smoke. 

The poorer classes of our large cities suffer probably most from this de- 
moralizing breathing of polluted atmosphere. It is well to preach temper- 
ance, but is it not also well and of preéminent necessity to preach and pro- 
cure clean, pure air, and healthy sunlight? Is it not worse than folly to 
refuse the cup from which your friend has drunk, and at the same time 
breathe into the inmost recesses of your body the air from the lungs of a 
promiscuous crowd, whether in rooms, halls, churches, or street or rail- 
road cars, or from a pestilential neighborhood? When we contemplate 
the almost universal fear of draught, that is to say, fresh air, which pervades 
almost all classes of modern society, and from the effects of which our little 
children are made to suffer even more yet than the adult generation, it 
seems that nothing could be more timely than a crusade against this car- 
bonic acid intoxication, to which men seem so hopelessly given. For this 
breathing of foul air is nothing but an intoxication, accompanied by all its 
evil effects, want of appetite, headache, sleeplessness, etc., and the cause of 
most of those sicknesses which are foolishly ascribed to pure air under the 
name of draughts. In conclusion allow me to say one word in regard to 
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drainage, whereby I mean to include any kind of communication passing 
between the house and the ground upon which it is built. This ground is 
also porous (the more so, likewise, in proportion to its dryness), and is 
therefore also somewhat of a ventilator. At the same time, in the close 
streets of our large cities, where gas-pipes, sewers, etc., run through it to 
a vast extent, it is also filled with innumerable agents of danger to health, 
all of which require the most careful watching on the part of the architect, 
and against many of which science has not as yet provided. Particularly 
in winter when the house, if heated, draws, as it were, the atmosphere and 
gases of the adjoining ground into its rooms, are these elements dangerous 
and conspire to spread epidemics. 

I suppose you are all familiar with the case mentioned by Dr. Reid: where 
about fifty members of one of the Royal Society Clubs at Edinburgh dined 
in an apartment which he had constructed, so that the product of the gas 
combustion and the vitiated air were removed by a ventilating pipe, and 
large quantities of a mild scented fresh atmosphere constantly passed into 
the room. The gentlemen present at the banquet were unaware of this 
arrangement, which had such an effect upon them that the caterer was 
struck with the enormous and increased amount of food and wines dis- 
patched with utmost ease and nonchalance by the same men whom he had 
so often seen languishing over a dinner in the same, but foul-aired room. 
Not one of them knew he had displayed an unusual appetite ; and no one 
complained of headache or other indisposition at that dinner or afterward. 

Thus, in the most manifold ways is public health connected with archi-- 
tecture; and thus does the Science of Hygiene depend upon the codpera- 
tion of the builder. If, by the statement of a few general principles and 
in a necessarily brief and fragmentary manner, I have succeeded in illustrat- 
ing the cooperation and mutual dependence of this most noble art and 
this most beneficent science, I shall feel amply repaid for my endeavors. 
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REPORT UPON “ NON-PERIODIC CHANGES OF HEAT AS AN 
ELEMENT IN SANITARY CLIMATOLOGY.” 


By LORIN BLODGET, 
Of Philadelphia. 


THE climate of the eastern part of the United States is remarkable for 
its extremes, both of heat and of cold ; and for its constant liability to the 
intrusion of tropical heats in summer, and arctic cold in winter. And the 
greater anomaly in regard to these extreme conditions is, that they are, at 
the time, in no way connected with these outer districts, and are not propa- 
gated from or continuous with districts of like extreme severity on either 


‘side. When excessive heats prevail the natural inference would be that the 


tropical districts would at the time transfer their heated and saturated at- 
mosphere to these latitudes, and that the surface atmosphere toward the Gulf 
coast would be continuously and connectedly similar. But the facts are 
quite the contrary: these heats do not come from the south, at least along 
the surface, and the temperature is almost always lower, as far south as our 
observation extends, than it is in these middle latitudes. 

And the same striking anomaly appears in cases of arctic severity of winter 
cold ; at the very time of its prevalence, the weather is usually, and in many 
cases certainly much warmer at the distant north. The surface atmosphere 


is never continuously and connectedly cold, nor is there the least appearance 


of movement of a body of cold air from the arctic regions as the cause of the 
severity we feel. The depression originates in the districts in which its 
greatest measure of departure from the mean occurs. As an illustration of 
the actual conditions characterizing these cold extremes it may here be 
stated that a departure of 60° of Fahrenheit’s thermometer, from the mean 
of any one of the winter months, is possible in any winter in the northern 
interior districts. For most of the area of the central interior and Atlantic 
coast the like possible departure is not less than 45°. 

The maximum of heat is of course far less in its range, or departure from 
the monthly mean, yet it is still very striking in comparison with the range 
in the adjacent tropics. While on the islands and coasts of the Gulf of 
Mexico, and also on the South American coasts, the mean is 77° to 80°, and 
the maximum rarely above 85°, we here may have a monthly mean in summer 
of 85°, and a maximum of 100°; while at the same time, not only Havana, 
but Key West, Savannah, and even Charleston may be many degrees cooler. 
In all cases where comparative observations have been available at such 
periods, the whole sub-tropical coast of the Gulf in the United States has 
been much cooler than the great cities of the north, Philadelphia and New 


— York. 
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The significance of these great facts of our climate becomes very great 
when we come to deal with their practical consequences in sanitary adminis- 
tration. To us of the great cities the extremes of heat and saturation come 
with fearful effect on the crowded population and active habits to which all 
are accustomed. Not, as in the tropical east, and in the torrid climates gen- 
erally, is there here any adequate preparation or precaution. Intense ac- 
tivity and severe physical labor characterize all classes, and upon them all, 
without a day’s warning, comes down a degree of heat under which ordinary 
labor and exposure become extremely dangerous to health and life. Even 
for the heat alone, with its usually attendant saturation, mere endurance is 
scarcely possible, and hundreds of cases of sudden death or prostration 
occur where the best care, as the matter is now understood, is taken to 
mitigate the severity. 

Still more general and comprehensive are the changes wrought at these 
times on the animal and vegetable growths, and in the decay of everything 
capable of decay. Masses of organic matter accumulated in the cities are 
‘driven into rapid decomposition, and the very air is filled with germs of mor- 
bid and dangerous organisms. It is wonderful to see the effects of two 
weeks of such heat and saturation as we had from the 12th to the 23d of 
August last (1873): the crowd of anomalous growths and the rapid decom- 
position of every form of organic matter. An ultra-tropical atmosphere in 
fact envelops us, the duration of which we cannot divine, since it does not 
come through any atmospheric circulation which we can observe at our 
borders. It may last a day or two, and it may last two weeks or more. It 
may prevail only on a narrow line of the Atlantic coast, being wholly un- 
known at a distance of two hundred miles inland, as was the case in 1870, 
or it may prevail equally west of the Alleghanies, and over most of the 
Ohio Valley. Heat may be excessive without excessive saturation, and such 
is often the case in the interior. But on the Atlantic coast, and southward 
from New York, saturation almost always attends on great extremes of 
heat. 

It is on these occasions that the greatest demand is made for energy and — 
intelligence in sanitary administration, and that the effectiveness of the in- | 
stitutions for the protection of the public health is most severely tried. In | 
many conspicuous instances, most destructive epidemics have appeared to 
have their origin in such circumstances, and though when once developed, — 
and malignant in character, they become uncontrollable, as well as go 
beyond the limits of specially favoring conditions, there is reason to believe 
that they were all originally within control or prevention, had the intelligence 
and energy now directed in this great city to the protection of the public 
‘health been present in all these cases. The yellow fever at Philadelphia in 
1793; at Norfolk in 1854, and the recent scourges at Shreveport and 
Memphis, were undoubtedly all within the power of a forewarned and com- 
petent Board of Health to control. 

It is the duty of students of atmospheric physics to shed every possible 
light upon the law of these climatological extremes ; yet at present it must 
be admitted that the knowledge we have of them is negative rather than © 
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positive. We have recently, through the valuable agency of the telegraphic 
system of synchronous observation, been able to learn much as to the ques- 
tion of their approach to any point, or their supposed march across the 
country. ‘The chief fact disclosed is that they do not move with any known 
system of atmospheric movement, at least in any definable degree. ‘There is, 
it is true, a general probability that great heat or very low temperature ex- 
perienced on any one day at a meridian near the Mississippi, will on the 
next, or a subsequent day, be observed some 300 or 800 miles eastward. 
But this is more likely to be true of moderate changes than of extreme 
changes. The special excess is what we have to deal with, and this, it is 
certain, is far more incomprehensible in its laws of origin and movement, 
than the ordinary phenomena of changes are. 

There is a general law of atmospheric movement in these latitudes that 
carries with it the ordinary cycle of changes in temperature, in humidity, 
and in the specific deposit of moisture in rain. ‘This is the movement from 
west to east, which is undoubtedly an established law of circulation for a 
belt of surface nearly coincident with the territory of the United States, from 
the Gulf of Mexico to Labrador. But in winter this belt recedes southward, 
so much as to afford, especially in the central interior of Minnesota, Dakota, 
and Wisconsin, large areas of dead winter calm, such as often continues for 
long periods in the winters of British America, and the Arctic regions. Dur- 
ing our winter, we are, at the goth parallel, nearly on the northern border of 
this circulation ; and it is just at this border that those fearful depressions of 
temperature are liable to occur which have on several occasions been very 
destructive to life on the northern plains. In Minnesota last winter, a storm 
of this class began January 7, lasting two or three days, and destroying 
hundreds of lives. Again, March 1, one similar, but less severe, exhibited 
the same characteristics, which were that the sudden fall of temperature was 
local, and that the change was not propagated from any point westward or 
northward, but that it came down, if it may so be described, as if the rarefied 
and intensely cold volumes of the upper atmosphere had suddenly descended 
to displace those of the surface. And by this sudden refrigeration the or- 
dinary moisture of the whole body of air was converted into spiculz of ice, 
rather than into snow, and driven with extreme violence along the surface. 

Something of this arctic severity may at times of extreme cold be witnessed 
in New York and New England ; but it is more marked in Wisconsin, Iowa, 
and Minnesota. It establishes, in my opinion, the position with which I 
opened this paper, namely, that in the sweep of climatological alternations 


we find the arctic climate imposed upon us on one side, as well as the extreme 


tropical features on the other. ‘ 

The excesses of heat are, however, the great exigencies in sanitary admin- 
istration. ‘These excesses rarely or never occur in the regular line of move- 
ment from west to east, which may be identified as being constant in the 
Lake District, and at the 42d parallel. During the greater heats of summer 
the whole area of British America, probably to the Arctic seas, is warmed 
and permeated by westerly winds, and thus vent is given for the body of air 
to be moved which withdraws it from most of the area of the United States 
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south of the 35th parallel. Even up to the 38th, or in the latitude of Phil- 
adelphia, many days of summer often pass without the slightest evidence, in 
any part of the atmosphere, of movement from west to east. For the time, 
there is clearly no such circulation, and it is on these occasions that tropi- 
cal heat and saturation supervene, and subject our crowded cities to dangers 
greater than any known in the world elsewhere. 

A conspicuous instance of this temporary cessation of the normal circula- 
tion, and of the substitution of what may have passed very well for an Isth- 
mus rainy season, occurred from August 12 to 23 of the present summer. 
From the first named day to the last, the whole area of the eastern slope of 
the Alleghanies from North Carolina to New York, was more or less com- 
pletely occupied by a highly heated and densely saturated atmosphere, 
slowly drifting northward and inland, and condensing immense volumes of 
water at frequent intervals. At the immediate coast of the Atlantic the 
cooling influence of the sea kept down the excess of both heat and moisture, 
and west of the Alleghanies, even at Pittsburg, the heat although considera- 
ble, was not so extreme, and not attended with saturation. At Philadelphia, 
the heat and saturation, with flooding rains almost daily, continued until the 
night of August 23, at which time the first instance or appearance of atmos- 
pheric movement from the west was apparent. 

Drifting northward, with a slowly narrowing line, this saturated atmos- 
phere passed on August 23 into the belt of cooler temperatures and 
westerly winds, and then occurred the fiercest storm known to recent history 
along the coasts and islands of the Provinces, destroying hundreds of ves- 
sels, and reaching to Labrador and Newfoundland before becoming ex- 
hausted. 

But to the cities of Baltimore, Philadelphia, and New York, this tropical 
period was one of great danger. Any mere spark of contagion in, yellow 
fever or cholera might have set on foot a fearful epidemic. I can certify for 
one of these cities at least, that rarely or never has the presence of organic 
matter in rapid decomposition been so abundant, and but for the floods of 
rain that providentially fell to wash the streets, no one could have told the 
dangers. All the teeming forms of microscopic life which heat and moisture 
could generate, filled the air, and covered, as with slime, every foot of the 
surface. ‘The bricks of the pavements and house walls became green with 
slimy growths, and the close, humid air appeared sodden with stagnant 
elements. This was the perfect breeding ground of pestilence, and had not 
the marvelous energy and ceaseless vigilance of the New York Board of 
Health guarded the great port of the country from contact with imported 
contagion, there might again have been a scene of death like that at Norfolk 
in 1854, or Philadelphia in 1793. 

We ought to know our danger, as well as to provide ourselves adequately 
for any emergency. It is my purpose, and my part of the duty to show you 
that our climate is inherently liable to great capacities for sanitary misfor- 
tune, as I may say. If we know that it may be ultra-tropical for one or two 
weeks of any summer, it is a duty to prepare the public for all the contin- 
gencies of such a condition, and to erect institutions of safety against possi- 
ble epidemics. 
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I do not attempt, here, any solution of the law of these great non-periodic 
changes of temperature ; neither of those which give us the dangerous ex- 
tremes of low temperature, nor those which bring to us, of the so-called 
temperate latitudes, ultra-tropical measures of heat. I am satisfied that an 
extended period of observation, going much beyond the present extent of 
available observations, is necessary to solve the question whether there is 
any law of recurrence, or any recognizable cause within our reach. Ina 
recent brief reference to them before the American Philosophical Society 
(Feb. 21, 1873), I have indicated some probable deductions, which are out- 
lined rather than proved, or demonstrated, and to which I will here refer ; — 


“Tn a philosophical point of view the inquiry is broader and more comprehensive. It is 
a great enlargement of the inquiry in regard to storms, introducing new elements and more 
important calculations. It appears to be broader in its scope than even the atmospheric 
circulation which is now so well established, and through which most of the phenomena of 
the evaporation and precipitation of atmospheric moisture are regularly ordered and insti- 
tuted. Storms are but incidents of this system of circulation, with its consequences of 
evaporation in the tropics, and precipitation in the temperate latitudes. We can set bounds 
to it, and fix its constants with a fair degree of accuracy. The atmospheric movements, 
whether superficial, or in the superior strata, can easily be reduced to a resultant, and their 
significance determined almost as positively at the fortieth parallel, as can that of the trade 
winds on the borders of the tropics. The constants of atmospheric precipitation are also 
of comparatively easy determination, and the sea of water falling in rain and snow can be 
measured and its depth determined with a close approximation to accuracy. So also of the 
averages or fixed constants of heat; there is little difficulty in reducing all the irregulari- 
ties disclosed in successive months, seasons, or years to determinate values, fixing the 
isothermal illustration with reasonable precision. 

“But the great single non-periodic variations of heat are more difficult to grapple with 
than any other phenomena of their class. They are not traceable, as storms are, from any 
point of natural initiation, through a moving path of growth to maximum proportions, fol- 
lowed by regular and natural exhaustion until the equilibrium is restored. An excess of 
moisture arising in the atmospheric circulation at a colder latitude must be precipitated 
from the air which can no longer sustain it ; and in the course of its natural and inevitable 
condensation, all the phenomena of storms are developed. But there are changes of the 
measure of heat which occur in quite as large a degree wholly independently of any such 
phenomena, as they do in concurrence with them. Indeed, there are at times extraordinary 
depressions of temperature departing widely from the normal measures for the month or 
season in which they occur, which appear to strike down —not to be transferred along the 
surface with any atmospheric movement —and to force from the air every vestige of con- 
tained moisture ; as if some external compressing force had been applied. 

“As I have proposed only to open the subject at the present time, I beg to offer a few 
propositions for consideration rather than to suggest that they are even preliminarily 
proved. It is a very laborious work to investigate the subject through the rigid processes of 
induction which can alone establish positive principles. It is easier to indicate some nega- 
tive determinations ; and these are so important, and so much at variance with the analo- 
gies of change in the atmospheric problems heretofore investigated, as to induce me to 
anticipate more conclusive results and present them in this paper. The following are the 
propositions : — 

“t, The greater non-periodic changes in the measure of heat in the temperate climates of 
the North American Continent are not connected with or dependent upon the system of 
atmospheric circulation of these latitudes ; nor on the incidents of this system, in the evap- 
oration and precipitation of moisture, nor on the greater phenomena of such precipitation 
in the form of local or general storms. 

“2, There is no evidence of movement in these greater changes, either with or against 
the course of movement belonging to the ponderable elements of the atmosphere. 


“3. The periods of extreme cold do not come from, or connect with like conditions at the 
II 
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North ; they are not transferred from the North southward ; often the reverse is the case, 
and unusual mildness prevails in observed portions of British America, at the time that 
almost arctic severity prevails in much lower latitudes and in various parts of the Northern 
and Central States. 

“4, The periods of extreme heat do not come from, or connect with periods of extreme 
heat at the South. 

“Tt is often much cooler at Charleston, Key West, and elsewhere at the South than it is 
at Baltimore or New York in these cases of excessive heat. Anda whole month, as well 
as ashorter period, may exhibit such comparatively cool weather at the points from which 
it might be inferred that the heat would be transferred to us. In fact, at Charleston and 
Savannah, the intense heat of the last summer (1872) at New York and the North were 
unknown —a mean of 85° at the North being reduced there to a mean of 813° only. 

“5. These more striking non-periodic extremes, both of heat and cold, appear to be insti- 
tuted at the districts where they are felt, by or through some superior and extraneous 
agency, the elements of which are at present extremely difficult of determination. 

“T beg for the present merely to submit these propositions, as being indicated only, not 
proved, although much time and observation have been given by me to the consideration of 
the subject. I shall also submit, at an early day, the numerical elements of the investiga- 
tion so far as conducted.” 

Enough has, I think, been said to prove the great importance of a 
thorough examination of the striking phenomena of climate which transforms 
our summer, the normal, elastic, inspiring summer of the Northern United 
States generally, into that of the seething jungle of the tropics, alike dan- . 
gerous to health and life. If it were possible to anticipate these periods, 
to know from what points they come, and when they are coming, a vast ser- 
vice could be rendered through vigorous warning and specific preparation. 
But now, not only are the occupations of the people unremitting and _busi- 
ness and labors of every sort broken in upon, without due precautions, but 
the cumulative and criminal neglects of administration, as exhibited in foul 
streets, undrained thoroughfares, and unnecessary accumulations of pesti- 
lential matters, augment the danger, and render temporarily the great city of 
the Atlantic sea-board less healthy than either Calcutta or Bombay. 

For the present, we at least can know the specific fact that at the fortieth 
to the thirty-eighth parallels of latitude in the United States, the summer 
climate may be quite other than that which normally belongs to the latitude. 
‘The change which brings it is also absolutely non-periodic ; it may take place 
in any year and it may be intermitted for five years. It may continue for 
one day only, or it may continue for fifteen days. Its germs of malaria or 
pestilence may be killed again by the elastic atmosphere of cool northwest 
winds almost immediately after they are created ; and also the first breath 
of cooler air may not be felt until fully two weeks of stagnant heat and 
humidity have covered the surface and filled the air with morbid and dan- 
gerous growths. Such was, in fact, the case at Philadelphia in the summer 
of 1873, where the evening of August 23 brought the first relief from a 
period of heat and saturation almost uninterrupted after August 12. 

Greatly diversified as the American climate is in different sections, even 
in the same latitude, it is not possible to assign uniform values to thermo- 
metric observations, when their sanitary consequences are considered. Par- 
ticularly on the plains and prairies of the West and Northwest, the heat 
of the surface in summer is often great without special injurious conse- 
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quences. ‘These are local and superficial conditions, often experienced in 
various parts of the East and North; extreme, and temporarily severe, as 
they sometimes are, they are essentially distinct from the greater periods I 
have intended here to describe. It is true that one form may pass into the 
other. A high degree of heat may begin with a dry and elastic atmosphere, 
during the prevalence of which dryness, disastrous sanitary effects may be 
scarcely known ; but the same occasion may develop into the malignant form, 
as I may almost say, the presence of moisture in excess transforming, in a 
short time, an air like that of Arizona, to the deadly characteristics of the 
Terras Calientas of the Mexican coast. What we have to fear as a fact, and 
what it is our duty to examine with philosophical precision, is the recur- 
rence of each period of heat and attendant saturation in a latitude to 
which they are normally foreign. 

And we have also to encourage, and indeed, to demand, of every great 
municipality, the establishment of powerful agencies for guarding the people 
against the dangers to which they are subjected at such times. These dan- 
gers increase with the growth of these cities, and the most fearful conse- 
quences have already more than once ensued from want of preparation to 
meet such emergencies. 


RELATIONS OF WATER TO THE PROPAGATION OF FEVER. 


By AUSTIN FLINT, M. D., 
Of New York. 


Or the late acquisitions in medicine, one of the most interesting and im- 
portant is the discovery that typhoid fever may be communicated through 
the medium of water used for drinking or culinary purposes. It is now 
less than half a century since the researches of Bretonneau and Louis es- 
tablished the basis of the individuality of this disease. Its non-identity 
with typhus fever has only within the last quarter of a century been gen- 
erally admitted ; and even now there are some who deny this well-settled ° 
doctrine. The contagiousness of typhoid fever has been a mooted question 
since the date of Louis’s researches. It is possible that the doctrine of its 
non-contagiousness has at the present time some adherents, but the proof 
of its communicability has been rendered so abundant and conclusive that 
the number of those who are not convinced of the fact must be exceedingly 
few. Heretofore, however, some of the ablest of observers and authors 
have advocated its non-contagiousness. A concise statement of fundamen- 
tal facts relating to the contagiousness of typhoid fever will prepare for an 
appreciation of our knowledge touching the agency of water as a medium 
for the communication of this disease. For the sake of conciseness I shall 
embody these facts in a few propositions. 

(1.) Typhoid fever is very rarely, if ever, communicated by means of 
emanations from the bodies of patients affected with the disease. 

My own experience in this regard accords with that of numerous observ- 
ers cited by Murchison, exclusive of an epidemic many years ago, within a 
circumscribed area, of which I shall presently give an account. I have 
known of very few instances in which personal intercourse could be sus- 
pected as the means of communicating the disease. In these few instances 
there was room for the supposition either that the disease was not commu- 
nicated, or that contagion was received otherwise than through the atmos- 
phere. ‘The disease does not spread from cases in the hospitals to fellow- 
patients, nurses, and medical attendants. This statement is based on large 
opportunities for observations for more than twenty years. The different 
members of a family are seldom affected successively in such a way as to 
show communication of the disease from one to another. Certainly, as a 
rule, whenever several persons in a family become affected, the most ra- 
tional, if not an obvious explanation, is that they have been exposed to a 
cause alike common to all. As arule, when persons contract the disease 
in one locality, and pass through the disease in another locality they who 
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are brought into contact with, or proximity to, those persons do not con- 
tract it. ‘There are exceptions to this rule, but in the exceptional instances 
there is now a more satisfactory explanation than that which refers the 
communication by means of an infectious miasm. These are the considera- 
tions which establish the first proposition. 

(2.) Isolated cases of typhoid fever are numerous, occurring in situations 
and under circumstances which preclude the possibility of the disease 
being due to contagion. 

It has been said in contravention of this proposition, that contagion 
may be operative in these cases, although its sources be not discovered, as, 
for example, we suppose is the fact when small-pox occurs without our 
being able to trace it to any exposure. ‘This, however, is not a fair com- 
parison. For the cases are few in which small-pox is not known to be 
produced by contagion, and hence it is rational to infer the latter, although 
not known, whereas the number of isolated cases in which typhoid fever 
occurs without any known exposure in any way is so large that when it is 
otherwise, coincidence or a common causation is to be inferred rather than 
communicability. 

(3.) Outbreaks of typhoid fever have repeatedly occurred in houses and 
public institutions in consequence of morbific emanations from sewers, cess- 
pools, or drains, and from their contents either exposed upon the surface 
of the ground or permeating the soil. Facts warrant the belief that under 
certain circumstances the special cause of this disease may be a product of 
decomposing changes taking place in collections of human excrement. It 
is claimed that this product always involves a contagium, but in many in- 
stances the circumstances are such as to render this not merely improbable, 
but apparently impossible. 

(4.) Certain outbreaks of typhoid fever are evidently dependent on the 
importation of cases of the disease, the circumstances being such as to 
furnish logical proof that the outbreaks are due to the diffusion in some 
way of acontagion. 

In the outbreaks now referred to, not only is the disease not produced by 
local causes alone, but the special cause is a morbific product derived from 
the bodies of those affected with the disease —a product the efficiency of 
which depends on its source being the body of a patient having typhoid 
fever. In other words, the special cause is not an extrinsic poison which 
patients bring with them, but it is an intrinsic typhoid product — that is, 
a contagium. An instance, which is perhaps the most remarkable on 
record, exemplifying the correctness of this proposition, will be presently 
stated. | 

These four propositions are submitted as embodying fundamental facts 
which can be fully established by logical proof. The scope of this paper 


will not permit me to adduce the proof which might be brought forward for 


Jer 


the establishment of each of the propositions. I must, therefore, take it 
for granted that the facts embodied in the propositions can be fully sub- 
stantiated. Assuming this, it follows that typhoid fever may or may not be 


contagious. 
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Between it and typhus fever there is this difference, namely, typhoid fever 
is not, like typhus, communicable by means of impalpable emanations from 
patients affected with the disease. At least, if it be ever communicated in 
this way, the instances are rare exceptions to the general rule. As a rule, 
when typhoid fever occurs in isolated cases, there is no proof of its having 
been caused by contagion —in this respect, differing from typhus fever. 
Typhoid fever may be produced by elements derived from healthy persons, 
which we have no reason to believe is ever a source of typhus fever. But 
typhoid fever is capable of producing a contagium by means of which the 
disease is diffused, herein affiliating with typhus fever. ‘Typhoid fever thus 
may occur sporadically, endemically, and epidemically. | 

I come now to inquire as to the source of the typhoid fever contagium. 
If it be not contained in emanations from the body, it does not, of course, 
proceed from either the skin or the air passages, and there is certainly no 
palpable product containing it on the surface of the body. We are, there- 
fore, brought, reasoning by way of exclusion, to seek for it in the alvine 
dejections. If it be contained in these, by what avenue does it gain en- 
trance into the system? If the dejections containing the contagium are 
conveyed from dwellings by soil-pipes, we can understand that it may per- 
vade the atmosphere of houses, in consequence of defective provisions 
against the escape of sewer emanations, and if excrementitious matter be 
deposited on the surface of the ground, the atmosphere within a certain 
area may be polluted by emanations therefrom, which contain the conta- 
gium. But there is logical proof of the diffusion of the disease by contagion 
under circumstances which render it vastly improbable that the contagium 
is inhaled; and therefore, reasoning again by way of exclusion, we are 
to consider the alimentary canal as the avenue through which the contagium 
enters the system. ‘Thus we are rationally led to the conclusion that drink- 
ing water is a medium by which typhoid fever may be communicable. 

I have spoken of this conclusion as a late discovery. ‘The supposition 
or theory that drinking water is a vehicle by which the typhoid contagium 
may be carried into the system, is not of very recent date. It was enun- 
ciated by Canstatt, in Germany, in 1847, and it has been inculcated since 
an earlier date by Professor Von Giett, of Munich. Riecke, also a German, 
author of a treatise on special pathology and therapeutics, published in 1852, 
reported several instances in which outbreaks were traceable to drinking 
water polluted with sewage. More recently observations have been contrib- 
uted by British writers, and especially by Dr. Wm. Budd, which seem to 
furnish demonstrative proof of the communicability of the disease in this 
way.’ Budd, however, and others, have contended for the existence of a 
contagium in the typhoid dejections received into the system either by 
means of drinking water or atmospherical emanations, as exclusively the 
cause of the disease. They claim that the dejections contain a virus not 
less specific than that of small-pox, and that typhoid fever is never produced 
otherwise than by the introduction of this virus into the system. Facts ren- 


1 My authority for these statements is Murchison. Vide work on Fever, second edition, 
1873. 
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der such a doctrine untenable. If the propositions which have been stated 
are correct, communicability through a contagium in the alvine dejections 
will account for the connection in only a certain proportion of instances. 

For the numerous observations on which the causation of typhoid fever 
by the agency of a contagium in drinking water, in a certain proportion of 
instances, rests its claims as a recently discovered truth, I must refer to 
works treating of this subject. I shall content myself in this paper with an 
account of an outbreak of the disease which came under my observation 
thirty years ago, antedating any publication on the subject. I have alluded 
already, in this paper, to the outbreak now referred to. 

It is, perhaps, the most remarkable on record as embracing a combination 
of circumstances proving, in the first place, the communicability of typhoid 
fever, and in the second place, rendering vastly probable, if not certain, the 
communication by means of a contagium contained in drinking water. The 
circumstances which relate to the latter point are more significant and for- 
cible because at the time of the outbreak, and until within a late period, 
the agency of drinking water as a vehicle of contagion was not thought of. 
The facts were recorded and published by me without any idea that water 
was the medium of the diffusion of the disease. So completely were the 
circumstances combined with regard to this mode of communication that 
had they been deliberately planned with the express intention of rendering 
the proof as convincing as possible, nothing could have been added. Ac- 
cident fulfilled all the requirements of careful experimentation with a view 
to test, first, contagiousness, and, second, the correctness of the theory that 
the contagion may be contained in drinking water, and in this way gain en- 
trance into the system. 

The outbreak occurred in 1843, at a place called North Boston, in Erie 
County, N. Y., situated twelve miles from Lake Erie. ‘The situation at the 
time mentioned was in every respect salubrious. There were no paludal 
grounds in the neighborhood. Neither intermittent fever nor any disease 
had prevailed for several years. Not only was typhoid fever an unknown 
disease in that particular situation, but in mo part of the county had it been 
known to have occurred up to that time. ‘The fever then and previously in- 
digenous in this section was a mild remittent, or, as it was generally called, 
bilious fever. The place called North Boston was a small hamlet consist- 
ing of a cluster of houses, embracing nine families, all situated within an 
area of one hundred rods diameter, but the few houses in which the disease 
occurred were closely grouped around a tavern, the house farthest removed 
from the tavern being only ten rods distant. Forty-three persons made up 
the entire community. On the 21st of September, a young man from Mas- 
sachusetts travelling westward in a stage-coach (there were no railroads 


then in that part of the State), took lodging at the tavern. He had been 


ill several days, and kept on his journey until he felt unable to proceed 
farther. He remained at the tavern and died on the rgth of October — 
twenty-eight days after his arrival. From the testimony of two intelligent 
physicians who attended this patient, it is certain that his disease was 
typhoid fever. This fever prevailed to some extent in that town in Massa- 
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chusetts which the patient left when he started on his journey. Between 
October 14, five days before the date of his death (October 19), and De- 
cember 7 (twenty-one days), twenty-eight of the forty-three persons comprising 
this little community, were attacked with fever, and in ten instances the disease 
proved fatal. 

The first person attacked was a son of the inn-keeper, aged sixteen years. 
A few days afterward, a daughter, aged fifteen years, was attacked, and 
afterward, in this family, there were five cases, making the whole number 
seven (exclusive of the stranger). In three of these cases the disease 
proved fatal. A son of the inn-keeper, who lived at a distance, but at the 
time of the epidemic came to assist his father’s family, and occupied with 
his wife part of a house about four rods from the tavern, was attacked on 
the 15th of October. Two cases occurred in a family living about three 
rods from the town, the patients being children aged seven and nine years. 
In a family living about three rods from the tavern there were seven cases 
and two deaths. Ina family living about ten rods from the tavern were 
seven cases and five deaths. In a family living three rods from the tavern 
were four cases, all recovering. One case occurred in a family living within 
twenty feet of the tavern. Of these six families, in five the heads of the 
families, that is, the husbands and wives, were living ; the sixth family con- 
sisting of a widow and son. The widow was about fifty years of age, and 
the ages of the male heads of the remaining families were between forty 
and fifty years. The ages of the wives were not much less. All these 
escaped, a fact which affords an illustration of the diminished liability to 
typhoid fever after about forty years of age. Of the families which com- 
posed this community, three escaped the disease. Of these three families, » 
one lived about forty rods from the tavern, a stream four rods in width 
intervening. Another family lived at about the same distance. ‘The third 
family lived only four rods from the tavern. The latter was the only family 
which escaped of the seven families grouped immediately around the tavern. 
This family consisted of a man named Stearns, his wife, four children and 
a boarder. 

The escape of two of these three families may be explained by their dis- 
tance from the tavern ; but how is the exemption of the third family, living 
only four rods from the tavern, to be accounted for ? In connection with this 
inquiry an important fact may be mentioned. ‘The family of Stearns had 
quarreled with the family of the inn-keeper, and were on terms of non-inter- 
course. After the breaking out of the epidemic the members of this family 
had no intercourse with any of the families in which cases of fever occurred. 
. I ascertained from Stearns that no member of his family saw any case of 
the disease. A reason for this will presently appear. 

The facts of this epidemic, as thus far related, prove the importation of 
the disease, and its diffusion by contagion ; but in reference to these points, 
let me recapitulate the facts: ‘“‘In a small, isolated community, consisting 
of nine families, seven of which lived within a few rods of each other, a 
patient affected with typhoid fever is introduced, and after lingering twenty- 
nine days dies with this disease. But up to that event the members of this 
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community were free from disease of any kind ; the situation was in every 
respect healthy, and typhoid fever was unknown in that place and neighbor- 
hood. ‘The patient lingered and died at the tavern, which was a place of 
daily resort for the members of those seven families, with a single exception. 
One family, consisting of several persons, living but four rods from the 
tavern, was on terms of hostility with the inn-keeper, which precluded all 
intercourse. The arrival of a sick stranger with a severe disease was an 
event of interest to the inhabitants. He was visited more or less, daily, by 
the different members of the families living close at hand with the exception 
of one family, and the members of the inn-keeper’s family were, of course, 
brought into close contact with the disease. ‘Twenty-three days after the 
arrival of the stranger, two members of the family of the inn-keeper were 
attacked with the disease, and subsequently five others in this family. In 
all the other families living within a few rods of the tavern, excepting a 
single family, cases occurred within about a month, and during this period 
more than half the population of this little community had been affected. 
The disease then ceased further progress, no cases afterward occurring. 
The family in which no case occurred was the only family of the seven fami- 
liés grouped immediately around the town which escaped. The relations of 
this family to that of the inn-keeper precluded all social intercourse, and, 
shortly after the disease began to spread, its production (as will presently 
be seen), being imputed to the agency of this family, intercourse of the 
latter with all the families affected with the disease was at once suspended.” 
This recapitulation is quoted from my report of the epidemic published in 
1852, in a work entitled “ Clinical Reports on Continued Fever.” This work 
has for years been out of print. To the extracts just quoted were added the 
following remarks: ‘“‘ Now in view of this reviewal of the facts, if it be 
claimed that the disease was not transported to the place, and diffused by 
contagion, it is necessary to admit a series of coincidences almost incredi- 
ble. The circumstances embrace all the important conditions for a fair 
experiment in order to test the contagiousness of a disease. Indeed, if 
every circumstance connected with the outbreak of the disease at North 
Boston had been deliberately selected and arranged for a scientific object, 
they could hardly have been rendered more complete.” 

An important part of the history of this epidemic remains to be stated. 
At the time of writing the report from which the foregoing extracts are taken, 
and for many years afterward, indeed, up to a recent date, I had no idea of 
the diffusion of typhoid fever through the agency of drinking water. At the 
time of the epidemic nothing had been published on the topic, and at the 
time of writing this report and long afterward, I was not aware that any one 
had entertained this view of the causation ; there was nothing relating to it 
in the medical literature of this country. At that time the non-contagious- 
ness of typhoid fever was enunciated in standard works among the points show- 
ing the non-identity of this fever with typhus. 1 supposed that the disease at 
North Boston was communicated by means of a contagium contained in the 
emanations from the body. I shall now cite from my report certain facts 
which render vastly probable if not certain, the belief that the disease in this 
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epidemic was communicated through the agency of drinking water. I quote 
further from my report as follows: “The occurrence of a severe form of dis- 
ease, affecting in a brief period more than one-half of the small, isolated 
community, and proving fatal in so large a proportion of cases, as might be 
expected, occasioned not a little excitement at the place. This was nat- 
urally occasioned by the fact that the disease was one presenting, for that 
locality, remarkable features, giving rise to discussion and discrepancy of 
opinion among the medical practitioners of the neighborhood. The popular 
explanation of the origin of the disease added greatly to the interest of the 
excitement. ‘The story was started that the disease was caused by some 
poison introduced into the families affected through the agency of Stearns, 
whose relations to the inn-keeper were hostile, and whose family alone, of 
those living close to the tavern, was not affected. The family of the inn- 
keeper and the other families in the immediate vicinity were in the habit of 
obtaining the water used for drinking and other domestic purposes from a 
well near the tavern. It was charged upon Stearns that he had poisoned this 
well, and that this was the source of the disease. ‘This story was believed 
by nearly all the inhabitants, so that several pumps were placed in the well, 
and an effort was made, but without avail, to exhaust all the water which it 
contained. The family of Stearns alone, of all the families in the immedi- 
ate vicinity, did not draw water from the tavern well. This family, up to a 
short time before the outbreak, had obtained water from this well; but owing 
to the animosity of the inn-keeper, this privilege had been denied to Stearns, 
so that he was obliged to dig out and deepen an old well of his own. Two 
other families which escaped, did not get water from the inn-keeper’s well 
owing to their distance from the tavern. By all the other families the water 
from this well was used daily. These facts, coupled with the relations 
between Stearns and the inn-keeper, and the singular character of the dis- 
ease, were considered to furnish circumstantial proof of guilt sufficiently 
conclusive. The charge of poisoning was so openly made that a prosecu- 
tion for slander was commenced by Stearns, which was finally settled on the 
payment, by the party prosecuted, of a hundred dollars. Some water which 
I obtained from the well was examined by chemical re-agents and found to 
be remarkably pure as regards saline constituents. It was not, however, 
examined for organic matters. 

Now, taking into view the statement contained in one of our preliminary 
propositions, namely, that typhoid fever is rarely, if ever, communicated by 
means of emanations of the body, together with the observations which 
within late years point to drinking water as the medium of communicability, 
that the latter was the mode of diffusion in the North Boston epidemic 

hardly admits of a doubt ; and the circumstances were as remarkably com- 
bined with reference to this conclusion as with reference to the proof of con- 
tagion. It can hardly be doubted that the exemption from the disease of 
the family of-Stearns was due to the animosity of the inn-keeper, which led the 
latter to prohibit the use of his well, and compelled Stearns to dig a well of his 
own. ‘The two families living forty rods from the tavern escaped because, 
owing to the distance, they did not obtain water from the inn-keeper’s well. 
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It may be asked, Is it certain that the special cause was a contagium ; was not 
the disease produced simply by excremental decomposition, since facts show 
that it may be so produced? In other words, may not the disease have been 
produced by changes occurring in connection with the dejections, without the 


_ presence of a contagium? The answer to these questions is this: If due to 


excremental decomposition without a contagium, why did the disease break 
out so rapidly shortly after the arrival of the sick stranger? It is far more 
rational to infer the existence of a contagium than to consider the connection 
of the epidemic with the arrival of the stranger as a mere coincidence. At the 
time of the epidemic no suspicion of the presence of the special cause in the 
drinking water being entertained, pains were not taken to note the situa- 
tions of the privies, the nature of the soil, etc. In order to obtain some 
information on these points, I wrote recently to Dr. P. Barber, at the date of 
the epidemic, and until lately a practitioner in that neighborhood. Dr. Bar- 
ber writes that, according to his recollection, the privy attached to the inn 
was situated three or four rods from the well, and he recollects that the con- 
tents were allowed to accumulate. The well was by the road-side, supplying 
with water the inn and the stables, as well as the immediate neighbors. 

Another question may arise, namely: Was the evidence conclusive that 
the disease was typhoid fever? During the progress of the epidemic, when 
the excitement was at its height, I visited the place on behalf of the county 
authorities, in order to investigate the nature and origin of the disease. 
I made an autopsy, noted the history and symptoms in all the cases then in 
progress, and afterward obtained full records of ten cases. ‘The autopsy dis- 
closed the characteristic intestinal lesions of typhoid fever, and the histories 
contained the diagnostic features of this disease. ° The details are given in 
my report already referred to. The proof that the disease was typhoid fever 
was as complete as possible. 

The discovery of the communicability of typhoid fever by means of a con- 
tagium derived from the alimentary canal, while it furnishes a striking point of 
distinction from typhus fever, yet shows an interesting point of analogy to the 
latter disease. In typhus the contagium is doubtless contained in the ema- 
nations from the body, either in the breath or in the exhalations from the 
skin, or perhaps both ; and the typhus may be caused, irrespective of conta- 
gion, by a morbid matter produced in concentrated emanations from healthy 
bodies. In typhoid fever, the contagium is in the dejections, and this fever 
may be, and is generally, caused by a morbific matter produced in decompos- 
ing excrement from healthy bodies. 

As regards prevention, the diffusion of typhus contagion is to be avoided 
by the isolation of cases in respect of those who are susceptible, conjoined 
with the freest possible ventilation. The spontaneous occurrence of this dis- 
ease is to be avoided by guarding against overcrowding dwellings or apart- 
ments, together with complete ventilation. The diffusion of typhoid fever 
by contagium is to be avoided by the disinfection of dejecta from typhoid 
patients, and by ample protection against the pollution therewith of water or 
air. The spontaneous occurrence of this disease is to be avoided by com- 
plete protection against the pollution of water or air by the dejecta from 


172 RELATIONS OF WATER TO THE PROPAGATION OF FEVER. 


healthy persons. This involves safeguards, especially in cities, relating to 
sewers, drains, cess-pools, soil-pipes, and the waste-pipes connected with the 
latter, as well as to the final disposition of the excrementitious material. 
These safeguards in the city of New York are largely disregarded, and 
therein is a source of not only typhoid fever, but probably other diseases, 
the causative connection of which with this source is not as yet so well estab- 
lished. . 


Within the past few months the interest and importance belonging to the 


subject of this paper have been curiously exemplified by the diffusion of 
typhoid fever through the agency of milk. Several outbreaks in England 
have been imputed to infected milk ; but in the recent instance referred to, 
the proof of this having been the source seems sufficiently conclusive. 
This outbreak was in one of the healthiest parishes in the West-End of 
London. About five hundred cases of typhoid fever were distributed in 
one hundred and four families in this parish. Of these one hundred and 
four families, ninety-six were known to have used milk from the same dairy, 
the facts with regard to the milk supply in the remaining eight families not 
having been ascertained. It was ascertained that on one of the farms be- 
longing to this dairy there had been cases of typhoid fever, and the sanitary 
conditions were exceedingly bad. Other details, which I do not introduce, 
corroborated the conclusion that the diffusion of the disease was due to the 
milk supply, and no other source was discoverable." 

The infection or the contagium in milk is, of course, derived from the 
water used in washing the milk-cans, and perhaps, in the dilution of the 
milk. The diffusion of the disease in this way, therefore, is through the 
medium of drinking-water. 

The discovery of the causation of typhoid fever through this medium 
naturally has led to the inquiry whether other diseases may not be traced to 
drinking water which either contains viruses of contagion, or is polluted by 
divers kinds of morbific matter. The facts to which it has been the object 
of this paper to call attention have opened up a new field for investigation 
in etiology, and further researches in this direction may shed much light on 
the causation of numerous diseases. Already, in the opinion of many, there 
is ground for assuming that epidemic cholera is diffused by means of a con- 
tagium, derived from the alimentary canal, with which drinking water is 
liable to become infected. ‘This opinion is based on analogical reasoning 
rather than on logical proof. That water polluted by any kind of morbific 
matter may prove an exciting or an auxiliary cause of an attack of cholera, 
during the epidemic prevalence of the disease, is highly probable ; but that 
the disease in this or any other way is communicable, seems to me to be a 
question concerning which the most to be conceded is that it admits of dis- 
cussion. 


1 Vide American Fournal of Medical Sciences, number for October, 1873 ; page 535: 
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REPORT ON- THE PRACTICAL LESSONS OF THE RECENT 
PREVALENCE OF SMALL-POX, WITH REFERENCE TO 
ITS PREVENTION IN THE FUTURE. 


By EDWARD H. JANES, M. D., 
City Sanitary Inspector of New York. 


IN reporting on the practical lessons of the recent prevalence of small- 
pox, with reference to its prevention in the future, little if anything new can 
be said in addition to what has already appeared in that very able paper of 
the late Sir James Y. Simpson, entitled ‘ Proposal to stamp out small-pox 
and other contagious diseases.” But in the history of the recent epidemic, 
in its rapid spread and disastrous consequences when not stayed by judi- 
cious preventive measures, and on the other hand, its almost immediate 
modification and its finally yielding to the controlling influence of sanitary 
regulations, we find, if nothing new, at least much to corroborate the views 
and opinions so clearly expressed in that most excellent paper. 

The fearful epidemics of small-pox which have from time to time swept 
over the world prior to the days of Jenner, the extensive area of human suf- 
fering, the great loss of life, and the severe commercial disasters resulting 
therefrom, as well as the protection from the great severity of the disease by 
means of Jenner’s splendid discovery, are matters of history already quite 
familiar to the medical reader and the sanitarian. It is therefore unneces- 
sary in this report to antedate the recent epidemic, and I shall confine what 
I have to say to the experience of the last three or four years, as the period 


_ during which the triumphs of preventive medicine have been strikingly ex- 


hibited through the faithful and persistent application of some of the princi- 
ples of sanitary science in dealing with small-pox. 

While we claim that there is no disease so absolutely under the control of 
prophylactic measures as small-pox, it is equally true that few diseases are 
more dreaded, or more serious in their consequences than this, when left to 
the uninterrupted course of nature ; dreaded not only on account of its 


_ repulsive character, its large percentage of deaths, the broken constitutions 


and serious disfigurements of those who recover ; but the destitute condition 
in which the bereaved are often left, the public burden which the relief of 
their wants imposes, and the stagnation in business which every commercial 
city to a certain extent suffers during a pestilence, are not to be ignored in 


‘ 


174 | PRACTICAL LESSONS OF 


estimating the sad consequences of a long continued prevalence of this 
disease. 

_ Some four years ago, small-pox, after having spent its fury over portions of 
the old world, made its appearance on the western part of this continent. The 
cities and towns of California were visited by the disease, which, assuming the 
form of an epidemic, displayed a virulence unequaled during many previous 
years. The inhabitants had for a long time neglected the usual prophylactic 
measures, vaccination or revaccination, and were therefore not well pre- 
pared to encounter the presence of a disease to which this same negligence 
had rendered them more than usually susceptible ; while many claimed that 
the contagion displayed an increased degree of activity, due only in part to 
neglect in the use of this simple though sure preventive. 

Soon there came to our eastern cities a cry for relief, and large quantities 
of vaccine lymph were forwarded to supply a deficiency which, when too 
late, was found to have resulted from what we must now regard as a culpa- 
ble omission on the part of our western neighbors in thus allowing their own 
stock of lymph to become exhausted. Meanwhile, the disease finding plenty 
of material on which to feed, scattered its seeds of contagion in every direc- 
tion, until arrested, partly by the gradual diminution of the virus, and partly 
by the protection which late vaccination afforded to those who were en- 
abled to avail themselves of its advantages. ‘Thus continuing its course 
eastward, it visited both civilized and savage communities, exercising 
degrees of severity controlled only by the amount of protection which vac- 
cination had previously secured. It is generally believed that during the 
recent prevalence of small-pox, there was a more than ordinary suscepti- 
bility both to the variolous and the vaccine contagion, as shown in the 
large number of severe cases occurring in persons who had been previously 
vaccinated; and in the large numbers of successful revaccinations, even 
among young children whose arms already exhibited what are called “ good 
marks ;” and even the many instances of such being the subjects of vario- 
loid long before expiration of the ‘‘seven years” after vaccination, during 
which period immunity from the disease is supposed to exist. The large 
number of cases of second attack, Any of them proving fatal, seem also to 
support this conclusion. 

This strong susceptibility to the wie pAde poison, even among those who 
had supposed themselves sufficiently protected, does not in the least militate 
against the doctrine of vaccination, neither should it in the slightest degree 
impair the confidence hitherto placed in its protective power; but on the 
contrary, it adds to, or rather establishes the importance of, its timely repe- 
tition, for in a very large majority of persons it is only by revaccinations that 
the receptivity of the individual for the variolous poison is finally exhausted, 
and until this is accomplished, whether by one or more vaccinations, no indi- 
vidual can be regarded as absolutely safe, if at any time exposed to the 
small-pox contagion. 

The protection afforded by vaccination, and revaccination properly and 
timely repeated was, perhaps, never better illustrated than during the recent 
epidemic, particularly in those cities and towns where the operation had not 
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been neglected, of which the city of New York affords an example worthy of 
record. ‘There, even among the most filthy slums and crowded tenements, 
it has from time immemorial been the practice to secure at least primary 
vaccination to the children, through the gratuitous services of the phy- 
sicians connected with the several dispensaries throughout the city, while the 
private practitioner is by the prevailing custom regarded as bound not to 
consider the duties connected with the lying-in chamber fully discharged, 
until he has vaccinated the newly born, and satisfied himself that the child’s 
system has been brought sufficiently under the influence of the vaccine dis- 
ease. ‘This practice has, for many years past, been so generally encouraged 
by all legitimate practitioners of medicine, and in a special manner aided by 
the incorporated dispensaries, each of which maintains its vaccine depart- 
ment, that New York has at all times been supplied with a good and reliable 
stock of lymph, thus prepared for any emergency, while one of the direct 
effects of infant vaccination by bringing the subject so often to the attention 
of families, has been to secure every year large numbers of revaccinations to 
persons of all ages, from childhood to adult life, from which practice, doubt- 
less, the citizens were so well protected against the severity which the disease 
elsewhere manifested. 

To the work thus yearly performed by the dispensary physicians, and by 
private practitioners, the health authorities had more recently added their 
influence and efforts, with a view of affording both to children and adults 
protection from the approaching contagion ; and to these efforts was in a 
great measure due the modified severity of the epidemic in New York, as 
compared with its more severe and extended influence in many other cities. 

The first active measures adopted by the Board of Health of New York 
was in the spring of 1869, at which time a system of house-to-house vaccina- 
tion was inaugurated, and a special corps of vaccinating physicians organized 
to prosecute the work. ‘This continued through the month of May of that 
year, during which time about 30,000 vaccinations or revaccinations were 
performed by a corps of sixty physicians. ‘The result attending this first 
effort, although not equal in the number of vaccinations to the work of sub- 
sequent years, is well worthy of notice as the first successful introduction of 
house-to-house vaccination in the city of New York, by which the public 
mind was in a great measure disabused of the opposition hitherto manifested 
towards this method of applying preventive medicine, and educated to some- 
thing like a proper appreciation of its importance. It also brought to public 
attention the subject of vaccination in such a manner that thousands who 
declined the services of the public vaccinator, applied without delay to their 
own physicians, or to the dispensaries, and there submitted to the operation. 

The action thus early taken had the effect of creating a popular impres- 
sion in favor of revaccination, and thus not only prepared the way for sub- 
sequent efforts, but in a great measure it doubtless contributed to modify 
the advent of small-pox between two and three years later. 

To the protection thus secured was added the vigorous measures adopted 
upon the subsequent appearance of the disease in a form which threatened 
to sweep over the entire city, where without unnecessary delay a vaccinating 
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corps was organized, consisting of a sufficient number of physicians to meet 
the emergency, by whom the work of house to house vaccination was re- 
sumed, and continued until the entire tenement-house population had been 
thoroughly canvassed. The plan adopted for the prosecution of this work 
was that of careful house-to-house searching for the unprotected ; and in 
order to reduce it to a perfect system, the city was divided into districts to 
each of which a vaccinator was assigned for duty, who commenced his 
labors at some convenient point, calling at each house, visiting each family, 
not only offering, but in many instances urging the acceptance of gratuitous 
vaccination. In this manner he passed along from house to house until 
every tenement-house on the square had been visited. He then commenced 
on the next square and proceeded in the same manner, and so on until he 
had completed his district. Whenever a case of small-pox was reported, the 
vaccinator in whose district it occurred suspended his systematic work and 
proceeded at once to the house, vaccinated the inmates and those in the ad- 
joining houses, after which he resumed his house to house work where he 
had left off. To successfully prosecute this work, required on the part of 
public vaccinator considerable tact, with a good deal of physical endurance ; 
and yet each one faithfully continued in his patient, plodding course ‘until 
all of the poor had been visited and afforded an opportunity at least of pro- 
tecting themselves from this loathsome disease. But the work did not stop 
here, for schools, asylums, factories, printing-houses, stores, and indeed all 
large places of business, or places where numbers of persons were engaged 
either in labor or study, were sought out, and the inmates persuaded to avail 
themselves of this gratuitous offer. As a result of this organized system of 
sanitary labor, there were, during the years 1871 and 1872, more than three 
hundred thousand? vaccinations or revaccinations performed by agents of 
the health department alone, which when added to what was done by private 
and dispensary physicians, swells the amount to an aggregate sufficient to 
control the spread of the disease by depriving it of so large an amount of 
susceptible material. 

It requires no argument at this late day to prove the efficacy of vaccina- 
tion in the prevention of small-pox, otherwise repeated instances could be 
given of the only person in a crowded tenement-house, who refused vaccina- 
tion, becoming the victim of the disease, while all of the others escaped. 
But in thus assuming the doctrine of its prophylactic power, we must not 
forget that in order to enjoy complete and perpetual protection, it is neces- 
sary to repeat the operation one or more times, the intervals varying in pro- 
portion to the receptivity of the individual for, or the frequency of his ex- 
posure to, the contagion. It is advisable, therefore, not to neglect the re- 
vaccination of a child that has been exposed to small-pox, for the reason 
that five or seven years have not elapsed since the date of the primary vac- 
cination, for we shall find nothing more fallacious than the attempt to 
establish an invariable rule, that vaccination will protect the system from 
the variolous poison during a certain number of years. As an illustration 
of this, it may be stated that from March 20, 1871, to March 20, 1872, 


1 Report of the Board of Health for the year ending April 10, 1872, gives 211,258; and 
that for the year ending April 30, 1873, 100,522. 
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there were in the city of New York, three hundred and thirty-seven cases of 
varioloid occurring in children under five years of age, of which number 
one hundred and thirteen exhibited evidences of having been at some pre- 
vious time vaccinated, probably in early infancy. Here we have a number 
of cases, thirty-three per cent. of which were supposed to have been pro-. 
tected, and yet that protection did not extend over a period of five years. 
As this uncertainty concerning the actual period during which protection is 
afforded by a single vaccination became apparent, the vaccinating physi- 
cians adopted the practice of recommending revaccination to all, both chil- 
dren and adults, who had been in any manner exposed to the variolous con- 
tagion, regardless of the number of years that had elapsed since the pre- 
vious vaccination; and the propriety of this course was fully illustrated in 
the frequent success of the revaccinations, and the positive protection af- 
forded to all, except in an occasional instance in which the vaccinia was too 
late to anticipate the variola, and the latter, like the vaccine vesicle in 
Bryce’s test, was developed and ran through its course along with the former, 
although in a modified form. 

I would not be understood to say that of the three hundred and thirty- 
seven cases of varioloid occurring among young children, one hundred and 
thirteen had been properly vaccinated ; but so far as their history could be 
obtained from the parents, the appearance of the arm, and the general mild 
character of the disease, evidence was afforded that at least an attempt had 
been made to secure full protection, though, as the. event showed, not 
entirely successful. The operation may have been performed in good faith, 
and as the operator believed, with care and skill; but the lymph may have 
been of an inferior quality, it may have been taken from an imperfect vesicle, 
or it may have been carelessly applied. And here it may be remarked that 
the collecting of lymph, though generally regarded as a simple operation, re- 
quires more judgment and skill than is generally supposed. The operator 
should be competent to judge of the condition and constitution of the child, 
of the quality of the vesicle, and having settled these points, it next requires 
the exercise of extreme care to so open the vesicle as to receive from it 
nothing but the pure lymph it contains. 

I am aware that many experienced vaccinators and careful observers still 
entertain the opinion that a single proper vaccination will protect the system 
through the periods of infancy and childhood to that of puberty ; while some 
even contend for its unlimited efficacy. Now without even raising a ques- 
tion in regard to the soundness of this doctrine, it may be asked with pro- 
‘priety, how are we to decide in a transient population, like that of our 
tenement-house districts, of the value of any previous vaccination, unless 
we have had the opportunity of watching the progress of the vaccinia 
through its different stages? We cannot place implicit reliance on the 
appearance of the cicatrix, neither can we learn from the parents anything 
‘Satisfactory regarding the degree of febrile action attending the disease, nor 
-even of the vesicle itself, as to its characteristic appearance. At the same 
time it must be acknowledged that many physicians who are intrusted with 


this duty, are not thoroughly alive to the importance of a careful observation 
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at the proper time. In a large majority of cases, particularly among the ~ 
poorer classes, if the child is not brought back to the physician or to the . 
dispensary for inspection, on the seventh or eighth day after vaccination, 
it is probably not seen at all, and only such evidence as can be obtained 
from the parents, or from the appearance of the mark, is had upon which to 
base an opinion as to the genuineness of the vaccinia. It is the practice of the 
dispensary physicians to require of the parents or guardians of the child to 
be vaccinated, the deposit of a small sum, to insure the return of the child 
at the proper time, that the physician may be enabled to judge of the success ~ 
of the operation, and to procure from the arm a fresh supply of lymph for © 
further use, but a fear of injury to the child by interfering with the vesicle is — 
so strong in the minds of many parents, that they willingly forfeit the small — 
amount deposited, rather than subject the little one to this imaginary danger, — 
satisfying themselves that the sore arm is sufficient evidence of a genuine ~ 
vaccination. Admitting then that what may be regarded as a genuine vac- © 
cination exerts its prophylactic power to the age of puberty, or even indef- ~ 
initely, the frequent uncertainty that the primary vaccination has been of the 4 
character desired, should make us cautious in placing full confidence in the ~ 
evidence produced two or three years after ; for if among the three hundred ~ 
and thirty-seven cases before mentioned, one hundred and thirteen of them — 
were within five years of their primary vaccination, and this in the city of — 
New York where infant vaccination and the preservation of a good stock of © 
lymph are regarded as among the special duties of the medical profession, it q 
is evident that the operation has been in these instances carelessly per- — 
formed, or that there are some exceptions to the unlimited continuance of — 
its prophylactic power. In either case the doubt is easily and safely solved © 
by applying the unfailing test of revaccination ; and I might add that since ~ 
this practice was adopted, no case of small-pox has occurred among those 
who were revaccinated immediately after exposure to the contagion. There ~ 
are doubtless many in whom this receptivity is quite exhausted by a single © 
vaccination, while other systems are so susceptible that several repetitions — 
are required to obtain this result ; and I think we may add, that one of the ~ 
practical lessons is found in the propriety of repeating the operation on all — 
who are exposed to the disease, until at least one or more efforts have failed — 
to produce any characteristic result. , 

The practical lesson in regard to the sanitary care of the sick, may relate, 4 
first to the safety of the patient, and second to that of the public; the latter 
being the peculiar duty of the sanitarian and the health official. Concerning 
the patient, the usual sanitary care common to other contagious diseases — 
should be observed, as proper regulation of temperature, clothing, ventila-— 
tion, food, drinks, etc., matters wholly under the direction of the medical 
attendant, and of which here a mere mention must suffice. In regard to the 
protection of the public, a serious duty devolves upon the sanitary authori- 
ties, for, as the interests of the patient and of the public often appear to con-— 
flict one with the other, we claim that when such is the case, the wishes and 
interests of the one should yield to the welfare of the many. With a view of ‘ 
preventing the communicating of this contagion to others, it is essential that — 
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the patient be so isolated as to absolutely preclude at all times, the presence 
of any one except the nurse, who should also be cautioned against inter- 
course with others while in the discharge of this duty. It is not only for the 
safety of friends that would be likely to come in contact with the patient that 
isolation is necessary and its observance enforced ; but it is well known that 
such persons may be the vehicles by which the infection is conveyed to 
others, while they themselves escape ; and as a public safeguard, it is equally 
important that the protected as well as the unprotected be rigidly prevented 
from any personal communication with those who are suffering from this 
_ disease. We all know that this infection may be conveyed from place to 
place by clothing; it adheres to bedding, carpets, upholstered furniture, and 
plastered walls ; and even the physician in his brief visit, without due pre- 
caution may convey the infection to the next patient who may require his 
services. It is of importance therefore that the physician in active general 
practice, particularly the obstetrician, decline to attend patients sick with 
small-pox. Mild cases seldom need medical care, while persons. having the 
disease in a more severe form should be otherwise provided for ; and here 
arises the question of removing patients from their homes, and placing them 
in hospital for treatment, a practice which, however disagreeable to patients 
and their friends, is nevertheless necessary in a large majority of cases if we 
would deal successfully with this disease. 

According to our experience, it is not safe to allow a case of small-pox to 
remain in a house occupied by other persons who are daily mingling with 
the busy world, unless there be facilities for perfect isolation. ‘Therefore, 
tenement-houses situated in large cities and visited by this disease, become 
pest-houses, to some extent at least, from the fact that the necessary isola- 
tion of patients cannot there be enforced. People who occupy this class of 
dwellings are, as a rule, ignorant of the danger they incur, or are heedless of 
its consequences, and hence feeling themselves secure by vaccination, or by 
having had the disease at some previous time, they without hesitation expose 
themselves to the contagion, to the serious detriment of some person with 
whom they may afterwards be in communication. ‘That no case of small- 
pox can be traced to a patient sick with the disease and allowed to remain 
in a house of this description, however great the effort at prevention, has 
been with us the exception rather than the rule; and hence it is with us a 
practice seldom varied, to cause the removal of such patients to hospital 
with as little delay as possible. The exceptions are those cases in which it 
is feared that death may take place during removal, the case of a puerperal 
woman, or of a uterine hemorrhage. These cases are always attended with 
extreme danger which we do not care to enhance by the excitement and 
fatigue attending the act of removal. 

That the case is a mild one, is, if possible, a stronger reason in favor of 
removal, from the fact that such patients cannot be properly controlled at 
home. Feeling that they are not sick, they are impatient at what they con- 
sider an unnecessary confinement, and recognizing the interests of none but 
themselves, they if possible conceal the malady, and mingle indiscriminately 
with others, regardless of all consequences. By this class of patients, it is 
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believed, public conveyances are often infected, and even a public assembly 
may have in its midst, in the form of a convalescent, or a mild case of 
variola, the forces of what may subsequently prove a widespread infection; — 
or what, to use the simile of Sir James Y. Simpson, would destroy more — 
lives than would a tiger or a rattlesnake suddenly appearing in their midst. 

The effort to isolate a patient, sick with small-pox, in a tenement-house, 
renders it necessary that children and others residing in the same house, 
refrain from attending school, or church, or other public gatherings, until the 
time for conveying contagion has expired, and the premises have been thor- 
oughly purified. It has been our custom, therefore, to notify teachers of the 
presence of this disease at the homes of any of their pupils, that they may 
take the necessary action, and see that for the time being the exposed ones 
are excluded from school. The same system of exclusion should extend to 
those whose occupations cause them to mingle much in the company of 
others. When we remember that many occupants of tenement-houses are 
engaged in crowded workshops and factories, in the manufacture of clothing, 
at their residences, or in otherwise handling material to which contagium 
may adhere, we must at once see the danger incurred in allowing a single 
case of small-pox to remain in one of this class of dwellings. 

We should not only quarantine the patient, but we should immediately 
adopt measures to destroy the infectious poison ; and for this purpose noth- 
ing has proved more efficient with us than diffusing through the atmosphere 
of the room, and of the adjoining halls, the vapor of carbolic acid so diluted © 
that the vapor can be respired without serious annoyance. This may be — 
done by suspending in different portions of the room, cloths wet with a solu- 
tion of carbolic acid, about two ounces to a gallon, allowing it to slowly evap- 
orate ; or it may be done by means of an atomizer, throwing from time to — 
time a spray of the solution into the room, and around the patient. | 

Frequently anointing the patient with an ointment of which carbolic acid ~ 
forms one of the ingredients is also an efficient means of destroying or limit- ~ 
ing contagion, both by the disinfecting properties of the acid, and the effect 
of the ointment in preventing the escape of dry particles of animal matter 
from the cutaneous surface into the atmosphere of the room during the period — 
of desquamation. q 

The proper treatment of clothing and bedding is next in order, and the — 
disinfecting solution recommended, being the same which is adopted by the 
Health Department of New York, has been frequently published, and must 
be familiar to all present. It consists of one ounce of carbolic acid, eight 
ounces of sulphate of zinc, and three gallons of water. In this solution, all 
articles of soiled clothing, etc., are to be soaked for one hour, after which — 
they are to be boiled and then washed. Articles of bedding, etc., that — 
cannot be disinfected are to be burned. Attendants should be directed to — 
keep portions of the same solution in vessels which are to receive the saliva — 
and other secretions and evacuations of the patient, while privies and water ~ 
closets are to be disinfected with much stronger preparations. After removal — 
of the patient, or the termination of the case, be it recovery or otherwise, the — 
room which he occupied should be thoroughly fumigated with the fumes of 
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‘sulphurous acid, developed by the burning of roll brimstone. The method 
of conducting this operation, adopted by the Metropolitan Board of Health 
in 1866,’ has recently been given to the public by authority of the present 
Municipal Board, from which I quote: “The doors and windows being 
tightly closed, after the bedding and clothing have been suspended in some 
manner, so as to allow free access of the fumes, from one to three pounds of 
sulphur are placed upon some metallic vessel, so as to avoid the danger of 
fire, a little alcohol poured over it, and then set on fire, the operator imme- 
diately leaving the room and closing the door tightly so as to prevent the 
escape of the fumes as far as possible. This is allowed to burn out, and thus 
liberate large volumes of sulphurous acid. After two hours the doors and 
windows may be thrown wide open, and the room thoroughly ventilated by the 
free admission of air. Experience has taught us that these means have proved, 
when thoroughly done, to have destroyed the infection which has been in the 
apartment. Carbolic acid and sulphurous acid seem to have the property of 
destroying the germs of this particular poison, while chlorine, so much relied 
upon as a disinfectant heretofore, does not prove to have the same power.” 

In addition to fumigation, the walls and ceilings of the room are lime- 
washed, the wash containing a proportion of carbolic acidy or in ae case of 
painted walls, they are washed with carbolic soap. 

In the event of death, the body is immediately wrapped in a sheet satura- 
ted with a solution of carbolic acid, and with as little delay as possible, 
placed in a metallic coffin which is then tightly closed, and at once buried. 
No funeral gathering is allowed. This in brief is the method of dealing 
with small-pox adopted by the health authorities of New York, and which 
has stood the test of the two years during which the disease has been more 
or less prevalent in that city. By firmly adhering to these regulations, the 
authorities have been able to so control the disease that in comparison with 
other cities where it has assumed an epidemic form, it has been the least 
severe in proportion to the numbers and condition of its population. 

But we need more legislation to facilitate our endeavors to cope with this 
disease ; for although proper vaccination is regarded as a valuable preven- 
tive, there is in every large city a sufficient amount of opposition to, or of 
popular distrust in the efficacy of, vaccination to prevent our obtaining at all 
times perfect results. We are, perhaps, not yet prepared for such legislation 
as will authorize compulsory vaccination, and yet the difficulty may be indi- 
rectly met by the passage of appropriate laws. We may follow the exam- 
ple of Austria and prohibit the entrance of a child into any educational 
establishment whether public or private, unless evidence is furnished of sat- 
isfactory vaccination. The charters of colleges and higher institutions of 
learning might contain the same restrictions ; and all public aid might be 
withheld from families that are not — each and every member — protected by 
having undergone this operation. Again we may copy the Compulsory 
Vaccination Act of England by making it a penal offense on the part of 
parents to neglect the vaccination of their children.. 

All charities of whatever class or kind, the proprietors of factories and 


1 See Report of Metropolitan Board of Health, 1867: Appended Statement VI. 
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workshops, or of any and all establishments where large numbers of persons. 
are employed, may be required by legislative enactment to see that all their 
employées or persons depending upon them are satisfactorily vaccinated, and 
all marriage licenses may be withheld until parties seeking to contract mar- 
riage afford similar evidence of protection. 

Legislation authorizing health authorities to remove to appropriate hos- 
pitals all patients dangerous to the public health exists in many of the States, 
and should be provided for all, on the principle that individual preferences 
should at all times yield to the interests and safety of the public. As in 
time of war every man owes his life to his country, so in time of pestilence 
should individual wishes be sacrificed to the public welfare. 

Legislation should not only authorize the removal of patients, but it should 
prepare for them such places of reception as will be to them comfortable and 
attractive rather than the gloomy and repulsive surroundings which gener- 
ally characterize the pest-house. The sick man is unfortunate in his sick- 
ness, but doubly unfortunate is he when his disease is of that character 
which renders him an object of disgust to all around him, and which for the 
time being, necessarily removes him from society and friends, and causes 
him to feel that he‘is an outcast and a pest. We should not now desire to 
add to his misery by removing him to the common pest-house crowded with 
patients of every grade and description, there to be nursed by some conva- 
lescent pauper or invalid criminal, to whom his recovery or death is a ques- 
tion of not the slightest consequence. The small-pox hospital should be 
constructed on the most liberal scale. It should be so far isolated from 
other occupied buildings, as to afford out-door exercise for convalescence ; 
its wards should be roomy, well ventilated, and at all times scrupulously 
clean ; a commodious library and reading-room with facilities for in-door 
games and amusements should constitute one of its distinct features ; the 
nurses and attendants should be persons of good character, intelligent and 
well trained in a knowledge of their peculiar duties ; and the patient should 
be induced to feel that while compelled to leave his home and be treated, 
for the time being, as an exile from society, he is going to a haven of rest, 
where the comforts, with the kind sympathy of those around him, will at 
least partially compensate for his temporary absence from his home and his 
friends. With such accommodations for persons sick with this loathsome 
disease, removals could be effected with much less opposition on the part of 
patient and friends, and the public health would be far better protected than 
it is under our present imperfect systems. q 

Legislation authorizing local and State Boards of Health to furnish appli- _ 
cants at all times and all places with fresh vaccine lymph, ismuch needed as 
an important provision against the spread of small-pox. Such legislation 
should provide for the establishment of vaccine bureaus in connection with — 
health organizations, to be under the managements of persons of experience _ 


and acknowledged skill, who should be intrusted with the duty of affording _ 


gratuitous vaccination wherever and whenever required, to collect and pre- 
serve lymph, and to distribute it from time to time in such a way as to ~ 
best contribute to the protection of the public health. And these advan- — 





“Wee communications of persons from pote portions of the country, the 
presence of a pestilence in an obscure and distant hamlet, is not altogether 
‘2 a matter of indifference to the commercial emporium, so lone as our great 

arteries of travel, in their various ramifications over the country, may at 
2 any time convey to or from us the seeds of the prevailing disease. Money 
and labor thus expended in protecting the country from the outbreak of any 
dreaded pestilence, will save to the country both human life and human 
labor, will prevent pauperism, preserve commerce and trade, and in short 
will prove to be an effective stroke of political economy. 





PLAN OF A HOSPITAL AND CLEANSING ESTABLISHMENT 
FOR THE TREATMENT OF CHOLERA AND GUARDING 
AGAINST ITS INTRODUCTION AT PORTS AND PLACES 
OF ENTRANCE. 


By WILLIAM MARSDEN, M. D., or Qursec, 
President of the Canadian Medical Association of the Dominion. 


THE following plan of Quarantine for Asiatic Cholera, is the result of a 
special study of the etiology and pathology of the pestilence, which six dis- 
tinct visitations have afforded me, during the last thirty-four years. 

It is no part of our present design to discuss the question of contagion or 
non-contagion ; the proposed plan being founded on the hypothesis that 
Asiatic cholera is a portable, controllable, and communicable disease ; and like 
the plague, may be ¢ransmitted and communicated, both by persons and per- 
sonal effects. 

The basis of the plan is therefore absolute non-intercourse, for a short 
period, with persons from abroad suspected of being, infected ; and a 
thorough disinfection of personal effects. 

I assume the principle, propounded by Kennedy in his “ History of the 
Contagious Cholera,” that the peculiar variety of cholera that has visited 
various parts of the world, during the past half century, is identical with 
that which broke out in India in 1817, and “assumed a contagious property 
which there is no evidence to prove it ever before possessed.” 

Opportunities of investigating facts connected with the disease on this 
continent, have been extensive and ample; and we have been enabled, from 
personal observation and inquiry, to trace the introduction of the disease — 
into this country, on each occasion, to zmportation from infected places. Its 
subsequent diffusion throughout the British Provinces and the United States, 
has also been strongly marked by the ordinary characteristics of infection, 
notwithstanding the statement of individual writers to the contrary. 


PLAN FOR A CHOLERA QUARANTINE STATION. 


1. The Cholera Quarantine Station shall be divided into three separate and distinct sec- 
tions or departments. 

2. Each of these three sections or departments shall be isolated and separated from one 
another, by a cordon or portion of neutral ground, of not less than one hundred feet wide. 

a. One of these sections or departments shall be appropriated to the use of the sick, and 
shall be the Hospital Department. 

6. The next or central section or department shall be devoted to the use of passengers 
who have not had cholera, but have been on board of infected vessels. 

c. The third or healthy section or department, shall be appropriated to the use of the well 
passengers who have been removed from the central department, after having performed 
quarantine there. 

A. In the first section or department there shall be three separate and distinct hospitals, 
besides a convalescent shed or hospital. 
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a. The one for confirmed cases of cholera to be called the Cholera Hospital. 

6. Another for cases of choleraic diarrhoea, or other premonitory symptoms of cholera, 
to be called the Hospital for Cholerine. 

c. The third for all diseases other than cholera, or cholerine, originating on board of in- 
fected vessels, or vessels having had cases of cholera on board, to be called the General 
Ffospital. 

&. The next or central section or department, shall be the Primary Quarantine Depart- 
ment, and shall be appropriated to all persons who are not sick, but who come from vessels 
having cholera on board, wherein every case on landing shall undergo inspection, washing, 
cleansing, and purifying, both of person and personal effects. There a quarantine of four 
days shall be performed, at the end of which period all who continue in sound health, shall 
be removed to the Final Quarantine Department, and any who may fall sick, or be threatened 
with sickness during the four days of probation, shall be removed to the proper hospital in 
the Hospital Department. Thence, also, the healthy inmates shall be removed daily to a 
new locality, thus occupying four different habitations during their sojourn. The washing, 
cleansing, and purifying, or destruction of personal effects shall take place as near the 
landing-place as possible, for which purposes suitable buildings shall be erected. 

-C. The third, or healthy department, shall be the Final Department, and shall be for 
all cases coming from the Primary Quarantine Department, after having been cleansed, 
washed, and disinfected, and after having undergone the four days’ quarantine ; and here a 
further quarantine of szx days shall be performed (excepting cases coming from the con- 
valescent hospital or shed, hereinafter provided for), making in all zez days of quarantine, 
when all persons continuing healthy shall be discharged from quarantine, and be removed 
from the station. If any premonitory symptoms or other causes of sickness occur in this 
department, during the six days of quarantine, they shall, as soon as discovered, be re- 
moved to the proper hospital, in the Hospital Department. 

No communication shall take place with the Hospital Department, except through the’ 
Central or Primary Quarantine Department, for which purpose a passage, unfrequented by 
the persons undergoing quarantine, shall be set apart and reserved. 

The three sections or departments above described shall be designated and known as : — 

1. The Hospital Department. 

2. The Primary Quarantine Department. 

3. The Final Quarantine Department. 


RULES FOR PILOTS. 


1. All vessels coming from infected ports, and having, or having had 
cholera on board, shall be brought to anchor abreast of the Central or 
Primary Quarantine Department or station. 

2. All vessels coming from ports known to be infected by cholera or not, 
and not having or having had any case or cases of cholera on board, shall 
be brought to anchor abreast of the healthy or Final Quarantine Depart- 
ment, or station, where and when they shall be boarded by the Medical 
Officer of that Department, and he shall have power either to discharge 
them from quarantine forthwith, or detain them, if he finds sufficient cause 
for so doing. 

OF LANDING AND REEMBARKING, 

a. The landing of passengers and their effects shall take place at the 
Primary Quarantine Department omy. 

b. The reémbarking of passengers and their Gg shall take place from 
the Final Quarantine Department ov/y. 

1. On the landing of passengers from shipboard at the Primary Quaran- 
tine Station, the sick shall be forthwith removed to the Hospital Depart- 
ment, and the well to the place assigned to them, in the Primary Quarantine 
Department. 
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2. The sick shall be borne upon litters and placed within the neutral 
limits about midway between the Primary Quarantine and Hospital Depart- 
ments, by the persons who bring them ashore, who shall then retire to the 
Primary Quarantine Department (unless they be seamen belonging to the 
vessel, in which case they shall return aboard ship) ; whereupon persons 
from the Hospital Department shall enter the neutral ground, and remove 
them to the proper hospital. 

3. There shall be in the Hospital Department, at a reasonable distance 
from the Cholera Hospital, a shed or-building for cholera convalescents, 
where they shall remain at least for four days previous to being removed to 
the Primary Quarantine Department, and where a quarantine of four more 
days shall be performed after cleansing, washing, and purifying, previous to 
removal to the Final Quarantine Department, where ¢wo more days of 
quarantine only, instead of six, shall be performed, making in all ten full 
days after leaving the Cholera Hospital, when, if the patient continues 
healthy, he or she shall be discharged. 

4. Persons having completed their period of quarantine shall be removed 
at once from the Quarantine Station, by steamers chartered for the purpose, 
and shall proceed directly on their journey. 

5. Provisions, stores, clothing, bedding, and all other necessaries or sup- 
plies for the Hospital Department shall be conveyed within the hospital 
limits under the same regulations and restrictions as persons. 

6. All physicians, orderlies, servants, nurses, attendants, etc., connected 
with the Cholera Quarantine Station, as also all persons performing quaran- 
tine, shall remain and be kept constantly in the department or section to 
which they have respectively been assigned, and none of them shall, under 
any pretext whatever, be permitted to have any communication or intercourse 
whatever, directly or indirectly, with persons from another department or 
section, excepting in due course of quarantine. 

7. Any employée, nurse, or orderly belonging to the Quarantine Station — 
who may be found violating the above rule, shall be liable to suspension from 
office, with forfeiture of salary and emoluments, or dismissal from office, at 
the discretion of the Medical Officer in charge, or of the Superintendent, 
besides being obliged to undergo such quarantine as the nature of the con- 
tact or exposure may warrant. 

8. Any person violating the above rule by going from the Final Quaran- 
tine Department to the Primary Quarantine Department, or from either of 
these to the Hospital Department, shall, on detection, be detained in the 
Department they have visited in violation of the law, and shall there un- 
dergo quarantine anew. ( 

g. All persons permitting the approach of persons from another Depart- 
ment, excepting in due course of quarantine, will render themselves liable 
at the discretion of the medical officer, to be sent back to the Department 
to which the person so approaching them belonged, and shall undergo 
quarantine anew. 

to. The three Quarantine sections or departments shall be separated 
from each other, and bounded by a cordon or strip of neutral ground, of at 
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least one hundred feet in width, and shall be surrounded by a strong fence 
of at least seven feet high. 

11. Between the Final Quarantine and Hospital Department, at the ex- 
treme end of the Primary Quarantine Department there shall be a cordon or 
passage or portion of ground, of at least thirty feet wide, with a close fence 
of seven feet high, to be used exclusively as a passage from the Final to the 
Hospital Department, for the return of patients to the Hospital Department 
if necessary. 

12. Each of the subdivisions in the Hospital Department shall be sur- 
rounded by an open fence of seven feet high. 

13. Each of the subdivisions in the other departments, and especially in 
the Primary Quarantine Department, shall be surrounded by a close fence of 
seven feet high. 

14. Each of the before mentioned departments may and shall be sub- 
divided, in such manner as circumstances may require; and as near as 
practicable in accordance with the accompanying plan. 

15. The place of landing in the Primary Quarantine Department shall be 
as near the Hospital Department as convenient, and as far removed as pos- 
sible from the place of departure or reémbarkation, in the Final Quarantine 
Department. 

16. There shall be telegraphic communication between each of the 
Departments, with a telegraph operator attached to each. 

Among the additional details of our plan, the following is most impor- 
fan. — 

A perpetual stream of water shall be caused to flow through all the water- 
closets, cess-pools, drains, etc., which shall empty at low water-mark, and 
such other disinfectants and deodorizers as science oy suggest and neces- 
sity dictate, shall also be used. 


IV. 


SUMMARY OF EVIDENCE AND LOCAL REPORTS | 
UPON CHOLERA, AS IT HAS PREVAILED IN 
THE MISSISSIPPI VALLEY AND ELSEWHERE 
IN AMERICA, DURING THE YEAR 1873. 


Ue 
REPORT OF CHOLERA IN NEW ORLEANS, LA. 


By -C. B. WHITE; M. Bh, 
President of the Board of Health of Louisiana. 


THESE memoranda consist of a history of the first twenty-five cases of 
cholera, or cholera morbus, of official papers relating to the question of 
the importation of the disease, some observations on its nature, some upon 
the meteorological conditions present, as well as some of a general nature 
believed to have a general interest in connection with the topic under con- 
sideration. With these memoranda, are submitted a map of New Orleans, 
showing the localities of all deaths by cholera or cholera morbus, together 
with a chart showing the total weekly mortality, the weekly mortality under 
five years, the weekly mortality from cholera, and the meteorological condi- 
tions during the first six months of 1873. Also a chart showing the oscilla- 
tions of subsoil water in New Orleans during the same period. 

In preparing the notes of all the cases whose history follows, very careful 
inquiry was made as to importation, portability, and infection. The inqui- 
ries embraced all particulars with reference to contact with passengers and 
their baggage, the washing of clothing from persons on shipboard, etc., etc. 
The few missing numbers on the map are of cases reported “homeless,” 
z. é. persons either sleeping about the wharves, or brought to hospital by 
the police in a dying condition and unable to give their history. Those of 
the deaths occurring at the Charity Hospital whose history could be ascer- 
tained are referred to the locality where taken sick. The map’ contains all 
the cases of cholera and cholera morbus embraced in the record of the Board 
of Health, which is almost wholly a record of deaths. By whatever name 
called, the disease is doubtless the same, the distinction in name being a 
distinction without a difference. 

In the investigation of the cases, careful inquiry was made as to the impor- 
tation, portability, and infectiousness of the disease, and embraced all partic- 
ulars with reference to contact with passengers, or their baggage, the washing 
of clothes from persons on shipboard, etc. 

The first death of the disease occurred February 9, and the last Novem- 
ber 21. Only seven cases occurred in the last six months of the year. 
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Case No. 1.— Peter Thomson, a sailor, said to be a German, aged fifty- 
six years, died of cholera, February 9, at 39 Ferdinand Street. 
Thomson went to Pensacola, Florida, Galveston, Texas. At Pensacola, 


finding no work, he left his children, and came to New Orleans, two months 


before his illness. He found no work until two days before his death, at 
which time he began to assist in discharging general cargo from a Liverpool 
vessel, one and one half blocks below the head of Ferdinand Street. Four 
squares below lay a Bremen bark. At 2-P. M., of February 8, the second 
day of his labor, he was taken sick, and died at 9 a. M., the next morning, 
February 9. 

Eight other men who worked on the levee with him, boarded in the 
same house. None of these suffered from the disease. ‘There had been no 
sickness on the ship. 

No other case of cholera occurred in this vicinity until May 20, case No. 
192 of the record, distant in space one and one half blocks in direct line, 
and distant in time one hundred days. 

Thomson was a temperate, steady man. The attending physician reported 
the case one of sporadic cholera, in his opinion, caused by eating largely of 
cabbage, while suffering from diarrhcea. 

Case Vo. 2.— Justice Coig, native of France, aged twenty-six years, died 
February to, of cholera morbus, at the corner of Hancock and Levee streets, 
a point two squares above the United States Barracks, and about ¢wo: miles 
distant from the locality of case No. 1. 

This man was a butcher, a hard drinker ; occupation, slaughtering beeves 
for his brother, at the Abattoir, just below the Jackson Barracks. 

He was taken sick during the night of the 9th of February, and died on 
the morning of the roth. He had resided in the city four years, living with 
his brother at the locality mentioned ; had not been absent from home, save 
at work, for some time, and had visited no ships. No ships lie near that 
part of the city. 

Surgeon R. S. Vickery, U. S. A., who was called to attend him, says: “I 
found him in bed, in a cold, barn-like loft, in a place used for storing green 
hides. He was in a state of collapse, cold extremities, pinched features, 
speechless or nearly so. ‘ 

“From a comrade who had Hea with him a part of the time, I learned 
that he was seized in the night with an attack of bilious cholera, which soon 
passed into serous vomiting and purging. ‘This had ceased from aap 
before I saw him,’ and the evacuations had all been thrown away.” Dr. 
Vickery attributed the fatal termination of the case partly to the extreme 
cold of the weather. 

Case No. 3. — Joseph Honoci (creole), colored, native of the State, speak- 
ing French, aged fifty-two, died February 28, of cholera, on Dumaine Street, 
between Roman and Derbigny streets. 

This death occurred eighteen days after the death of case No. 2, in a 
locality far removed from either of the first two cases, and having no connec- 
tion with either of them. 

Honoci was employed as a laborer, unloading the Selle Lee, a river 
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steamboat, at the head of Canal Street, on February 27, came home that 
evening, and died the same night at twelve o’clock. 

The sister and wife of Honoci, his brother-in-law, and three children, 
occupied the house, which Honoci owned, with the deceased. No other 
case occurred on the premises, and none in that vicinity, until May 13, case 
No. 152 of the record. 

Case Vo. 4.— Hannah Nelson, female, black, aged twenty-one, died 
March 1, of cholera, at 166 Franklin Street. 

Whilst returning from the funeral of her husband on the afternoon of 
February 28, she became too ill to go to her residence, 55 Burgundy Street, 
and stopping at the house of a friend, remained there until her death, which 
happened the next day. 

The husband, Edward Nelson, by the neighbors was stated to have died 
by disease similar to that of the wife. His physician gave a certificate of 
death by acute gastro-enteritis, and upon after inquiry being made, insisted 
on the correctness of the diagnosis already given. 

Nelson came into the city on the Mississippi River boat &. Z. Lee, 
February 24; worked on her during the 25th, and until 3 p. M., of the 26th, 
at which hour he was carried home, and died the next morning. The prem- 
ises were in good condition, seven rooms, six occupants. No one here had 
anything to do with shipping. Nelson visited no other parts of the city be- 
tween his arrival and death. 

Case lVo. 5.— Margaret Woods, female, black, four and a half years of 
age, died of cholera morbus, March 2, at 533 Goodchildren Street. In the 
same house, on March 8, died No. 10 of the record, Isabella Woods, her 
sister, aged two and a half years. 

On March 1, Perry Scott, uncle of these two children, living at the same 
place, died, and was buried by the Coroner, who gave a certificate of death 
by diarrhcea. He, however, had the body interred in haste, giving as a rea- 
son that Scott had died of a dangerous disorder, and the safety of the com- 
munity required speedy burial. The case was not reported to the Board of 
Health, and the facts-stated were elicited in the investigation made of the 
Woods’ cases. Scott was a laborer on the steamboat levee. 

The house where these cases occurred was small, crowded, with a very 
foul privy vault. This was disinfected, and the premises vacated. No other 
deaths occurred in this immediate vicinity for the next ninety days. 

Case iVo. 6. — Robert Banks, male, black, aged fifty years, died of chol- 
era, March 3, corner of Prytania and Polymnia streets. 

Banks kept an eating-house on the levee, near Canal street, went to his 
business in the morning, and died at two Pp. M. of the same day. No cir- 
cumstances connect this case with the shipping. ‘The premises in which he 
lived and died were in bad sanitary condition, the house old and leaky, 
stable filthy, privy vault overflowing into yard. ‘The premises were disin- 
fected, vacated, and remain unoccupied. Case No. 22 occurred five blocks 
distant and twenty-eight days later. Case No. 36, two blocks distant and 
forty days later. No connection between the two cases traceable. 

Case Vo. 7.— George Williams, male, black, twenty-nine, taken sick 
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March 2, at No. 59 Erato Street, removed to Charity Hospital, died March 
4 of cholera morbus. 

Williams came to the city from one of the Red River parishes fifteen days 
before his death, worked on the steamboat levee, unloading barges from St. 
Louis, one of which he “ pumped out” the night he was taken sick. He 
did not lodge at 59 Erato Street, but somewhere about the New Basin: 

Case Vo. 8. — Daniel Donovan, white, male, native of Illinois, aged eight- 
een years, “ homeless,” admitted to Charity Hospital March 3, died March 
6, of cholera morbus. Came from Natchez, Mississippi. Had been in the 
city jive (5) days. 

Case Vo. 9.— Mrs. Nairnes, thirty-four, died March 8, of cholera morbus, 
at 132 Dryades Street. 

Previous to the sickness of Mrs. Nairnes, the husband, by trade a tailor, 
had an attack said to be similar to that of the wife, but recovered. After the 
death of Mrs. Nairnes their child was attacked, and recovered. 

The habits of both husband and wife were bad, the latter being reported 
a hard drinker. 

The family had no connection with either boats or shipping. The prem- 
ises are unhealthy, being low and damp. Stagnant and filthy water was 
found in the yard. No 12 was three blocks distant from this place, but no 
connection existed between them. 

Case lVo. 10.— Isabella Woods, black, aged two and a half years, died of 
cholera morbus, at 533 Goodchildren Street, a sister of case No.5. The 
history has already been given. 

Case Vo. 11. — Frank Baisey, male, black, forty-five, died of cholera mor- 
bus, March 7, at 308 Perdido Street. 

Baisey was employed on the steamboat levee; had not been at work the 
day upon which he was taken sick. His physician attributed his attack to 
an immoderate meal of pig’s feet eaten just before going to bed at night. 
He had visited no sick persons. His child, wife, and another woman living 
in the house did not have the disease. No connection with shipping could 
be ascertained. 

The premises were in good order, lot well filled, yard paved. ‘The loca- 
tion is back of Galvez Canal, one of the foul draining ditches of the city, and 
subject to both swamp and sewage poison. 

Case Vo. 12. — James Johnson, male, black, aged sixty years, died March 
to, of cholera, at the corner of Lafayette and Basin streets. 

Diarrhcea for a week preceded the marked symptoms of cholera. 

Johnson occupied a room extending over a portion of the privy vault, the 
odors of which came up through the floor, near which he slept upon a low 
bed. By the attending physician his illness and death were attributed to 
the effects of the poisonous air from the vault. 

Johnson was a laborer on the steamboat levee. No connection could be 
traced with shipping. No other case occurred here. 

Case Vo. 13.—Charles Higgins, black, one year, died March 15, of 
cholera morbus, at the coroner of Dauphine and Marigny streets. 

The child and mother have been living on the premises for five months. 
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Neither the mother, the two remaining children, nor the six other persons 
living there, suffered with the disease. No connection with the shipping 
ascertainable. 

Case lVo. 14.— Mary Adams, female, mulatto, two years of age, died 
March 23, of cholera, at 128 Toulouse Street. 

The premises, although containing fourteen rooms, occupied by twenty-six 
persons, were in good sanitary order. 

Case JVo. 15.— Kate Duane, white, aged seven, died of cholera morbus, 
March 28, on Claiborne Street, between Cypress and Lafayette streets. 

Her illness lasted twenty-four hours. 

The father of the child drove a grocery wagon, had nothing to do with 
shipping. No connection with suspicious persons or places could be traced. 

Three other persons occupying the premises escaped similar illness. 

Case Vo. 16. — William Brady, white, forty years, “ homeless,” two days in 
the city from Texas, admitted to the Charity Hospital March 30, and died 
the same day. Certificate, cholera morbus. 

Case Vo. 17. — William Johnson, white, male, twenty-three years, died of 
cholera, March 30, on steamboat Sadzne, just from Ouachita River, lying at 
the foot of Custom-house Street. Certificate of Coroner. No history could 
be ascertained. His death occurred on the same day on which the boat 
arrived in the city. 

Case iVo. 18.—Isidore Naines, black, male, twenty-six years, died of 
cholera, March 31, at No. 76 Treme Street. 

Naines was a steamboat man, had been running in the Ouachita River 
trade for a month previous to his illness, and upon the steamboat Sadzne, 
as had Johnson —case No. 17. 

He was taken sick the day the boat arrived in port, dying the next day at 
3 Pp. M. No other cases occurred at the locality of his death. 


Case Vo. 19. — Sarah Jackson, three and a half years, white, died of chol- - 


era, March 31, at No. 146 Chartres Street. 

Case Vo. 20. — Henrietta Jackson, sister of Sarah, white, five years, died 
at the same house, of the same disease, the next day, April 1. : 

These cases had no connection with the levee, or with suspicious persons 
or places. ‘The premises were filthy, and abutted on the foul and offensive 
vaults of a row of tenement cottages, at that date, not reached by the annual 
house-to-house inspection. 

The vaults and premises of this and neighboring houses were disinfected. 
No other cases in the immediate vicinity. 

Case No. 21. — Louis Davis, white, thirty-five years, died of cholera, April 
I, at 17 Jackson Street. | 

Davis was a sailor, had been living four months at the locality named. 
Just before his death, the day of the attack, he had been employed shifting 
ballast in the hold of the ship Research, from Galveston. 

Case Vo. 22. — Charles A. Wilson, white, thirty years, died April 1, of 
cholera, on Prytania, near Jackson Street, a grocer, a man of means, living 
in the best portion of the city, having had no connection with shipping, nor 
with infected places or persons. He had committed serious errors in diet 
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the day preceding his attack, which terminated in death in twelve hours, 
No other members of the family attacked. No other case occurred within 
six blocks, save No. 182 of the record May 16. 

Case Vo. 23.— George Patterson, black, forty-five years, lane died 
March 30, of cholera, at No. 5 Theresa Street. 

Patterson had been working at Hoelzel’s corn-mill, corner Tchoupitoulas 
and Calliope streets, four weeks previous to his death. Was at church 
March 20, and died at 12 m. the next day. Three men living in this house 
worked on the steamboat Janding. ‘The premises were crowded, thirty per- 
sons in eight rooms, and were in filthy condition, as was the neighborhood. 

The physician attending, attributed the illness to the damp and bad con- 
dition of Patterson’s lodging room, and to the improper and unhealthful 
quality of his food. 

Case Vo. 24.—J. Baptiste, male, black, twenty-six years, laborer, died of 
cholera, April 2, at the corner of Marengo and Tchoupitoulas streets. 

The usual occupation of Baptiste was wheeling coal, but he had been at 
work at the salt warehouse, near Jackson Street, two or three days before his 
last illness. Had lived e¢gh¢ months in the neighborhood where his death 
occurred. 

Premises in good order. No other case in the vicinity. 

Case Vo. 25.—B. Johnson, male, black, aged twenty years, died of cholera 
morbus at the Hotel Dieu, April 1. Was admitted from the St. Louis 
steamboat Continental in a dying condition. The Continental arrived at the 
levee March 31. 

Of these first twenty-five cases, the white numbered eleven (11) ; colored, 
fourteen (14). 

The population of New Orleans is estimated at 200,000, of which one- 
fourth belongs to the African race, or is of mingled blood, so that if the 
races had been equally affected, the proportion should have been, say six 
colored to eighteen whites. 

The mortality, throughout the prevalence of cholera, was at the rate of ten 
blacks to thirteen whites. 

The negro race, as is well known, suffer more severely from cholera than 
the white races. 


The multiple cases of cholera in same domicile record are : — 


No. 5, Margaret Woods, ; March 2. 
No. to, Isabella Woods, i 535 Good Children-Btrect- March 8, 
No. 17, William Brady, ) March 30. 
No. 18, William Johnson, § eee March 31. 
No. 19, Sarah Jackson, March 31. 
No. 20, Henrietta Jackson, ONE Ee FADE suede 


No. 34, Joseph Stratmeyer, : April 12. 
No. 46, Mrs. Stratmeyer, Cenbeae oad. April © 15. 


No. 49, Francisco, April 16, 
No. 55, Francisco, > 238 Julia Street. April 17. 
No. 56, Antonio, April 18. 
No. 64, Collin, . April 22, 
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ae A ote ya 308 Magazine Street. April 26. 
No. 158, Mr. Bire (recovered), 


No. 156, Lizzie Bire (died), * comer Julia and Delta streets. May 14. 


No. 191, Colored woman, May 20. 
No. 226, Joseph Dolun, Insane Asylum. May 28. 
No. 253, Charles Ploff, June 21. 


Nos. 34 and 36 lived on the Gentilly Road, two miles from the built-up por- 
tion of the city. The ridge is a narrow strip of land, slightly elevated above 
the swamp, extending for ‘several miles through the continuous marsh sur- 
rounding New Orleans. 

Nos. 49, 55, and 56, were relations. A member of the family being asked 
if he knew of any local cause for the sickness, stated that the premises were 
clean and in excellent sanitary condition, closing with the casual remark, as 
of something of no importance, that the gr7zvy overflowed the yard every time 
it rained. 

In the last series at the Asylum, no evidence of interdependence could be 
traced. 

The total number of cholera deaths, in the first six months of 1873, is two 
hundred and forty-four (244). 

During the same period, the cholera infantum deaths panne to eighty- 
five. 

As the average cholera infantum death-rate for the first six months of five 
successive years is about forty (40), it is probably just to attribute the 
increase of mortality this year to cholera sporadica, and estimate the total 
mortality by this last mentioned disease, at about three hundred (300). 

The disease occurred in nearly all parts of the city ; yet, as usual in chol- 
era epidemics, those living in the densely populated and unclean parts of the 
city suffered most. 

No suspicion of the existence of cholera in New Orleans having been 
aroused, and it not being unusual for fatal cases of congestive intermittent 
to be furnished with certificates of death by cholera, or cholera morbus, the 
first six cases were not called to the attention of the Board. 

The seventh occurred at the Charity Hospital, and official notice was 
given of its existence. ‘The history of antecedent cases was therefore imme- 
diately looked up, and every subsequent case visited without delay, and its 
history carefully ascertained. 

Some discussion having arisen since that time, as to the question of impor- 
tation, the ground has again been carefully gone over, and the particulars of 
the cases, whose history has been furnished, when practicable, minutely 
ascertained. ) 

These inquiries, as previously stated, embraced all modes of infection and 
importation, as by visiting ships, the washing of clothing for persons con- 
nected with shipping, visiting of sailor boarding-houses, contamination of 
drinking water, etc., etc. This remark applies, not only to the twenty-five 
cases, whose history is given in full, but to every case recorded. 

Examination of the records of the arrival of vessels, demonstrates that 
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from October 1, 1872, to June 1, 1873, no vessel came to New Orleans from 
Odessa, or any point on either the Baltic or Black seas, and that the only 
arrivals with passengers from European ports, from January 1, 1873, to 
May 1, 1873, were from Liverpool and Newport, England ; Hamburg, 
Bremen, Palermo, and Marseilles. 

All sick emigrants in charge of the Emigration Bureau are sent to pay 
wards of Charity Hospital for treatment. Foreign sailors are sent to this 
institution, and to the Hotel Dieu. No case of cholera occurred among 
emigrants. Two seamen of the Engtsh ship Belgravia were attacked 
with cholera, the one April 14, and recovered; the other, April 16 and 
died the 17th. 

The, Belgravia left England January 29, passed Quarantine April 4. 
Her crew had therefore been ten days in New Orleans, and seventy-five 
days out from Liverpool before the appearance of the disease. Thirty-seven 
cases of cholera had occurred in New Orleans previous to the sickness of 
these seamen. 

These are the only two cases of cholera that occurred among, or near to 
the shipping, or that had any connection with it. 

Referring to the question of the introduction of cholera from foreign 
ports into New Orleans, Dr. Howe, resident physician at the Quarantine 
Station, Mississippi River, makes the following statement : — 


OFFICE OF QUARANTINE PHYSICIAN, 
MISSISSIPPI RIVER, ily 21, 1873. } 
C. B. Wuitt, M. D., Pres’t Board of Health, New Orleans, La. : — 

DEAR Sir, — Yours of July 18, making inquiry as to whether or not any vessel had 
passed the Station since January 1, 1873, on which there existed cholera, or upon which 

cholera had existed during the voyage and prior to arrival here, is just at hand. 

Since January 1, 1873, there have passed and been personally examined, six hundred and 
thirty-eight vessels of all kinds, and in no instance has there been cholera in any form. 
Nor has there been, as far as I could ascertain, any cholera during the passage of any vessel 
to this port. My information has been, in every instance, obtained from the master of the 
vessel, as well as from the medical officer when there was one on board. In some instances, 
when vessels have arrived from ports where cholera was supposed to exist, I have required 
a sworn statement from the master, signed by himself, which are kept on file as additional 
evidence. And in no instance have I had reason to doubt the truth of any statement or 
sworn affidavit. 

Attached and forming a portion of this Report will be found an official list of infected 
vessels arriving here since January 1, 1873, as well as of vessels detained in quarantine, 
with full particulars concerning cause of detention, number of sick removed, with disease 
and result. 

Any further information will be given with pleasure, while I remain, 

Very respectfully, 
GEORGE HOWE, M. D., 
Resident Physician, Quarantine Station, Mississippi River. 


As but eight cases of cholera occurred in the last six months of 1873, 
and but four of these in July, the meteorology of only the first six months 
of the year, has interest in this connection. 


METEOROLOGICAL CONDITIONS OF THE FIRST SIX MONTHS OF 1873. 
The first deaths of cholera or cholera morbus, occurred February 9 and tro. 


a 
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On the 7th the range of temperature was 24.5° F.; on the roth, 19.51° F. It — 
will be recollected that Surgeon Vickery, in his account of the second case, 
thought the unusual depression of temperature had much to do with its fatal 
result. 
The third death of cholera occurred February 28. Onthe 24th, 25th, — 
and 26th, the ranges of temperature were respectively 18°, 19°, and 17°. 
During the first ten days of March, nine (9) deaths occurred, accom- © 
panied by very considerable daily oscillations of temperature, the mercury — 
ranging on one day 18°, on another 20°, and on two days 20.5°. | 
The months of March and April throughout, present remarkable daily © 
ranges of temperature. 
It seemed pretty evident that in many cases, the exciting cause of the — 
attack was sudden and considerable change of temperature. : 
I append a table showing greatest and least range of temperature for each © 
week of the six months, and mean range for the same months : — 


Abstract showing Variations of Temperature in New Orleans during | 
the Six Months ending Fune 30, 1873. 





Daily Range ° F. 
No. of Days No. of Days No. of Days 
Month. 








over 20° F, over 14° F. over 8° F. 
Highest. | Lowest. Mean. 

January . . 23-5 5:0 12.76 2 days. 10 days. 27 days. 

February. . 24.5 7.5 15-59 secs Bs itt a7 
March. sive 37.0 7.5 16.17 Hg eee 200.5 
PLDT soe 30.5 6.0 16.06 Silas ie Bit 27 a 
May jess 21.0 9.0 14.29 Tis 14.0% Sra i$ 
i 
UNE: os siite 20.0 55 13.38 Gh fe 2 gi 
14.66 | 18 days. 8s days. 169 days. 


April and May are the diarrhcea months of New Orleans. The attacks 
are seldom severe, and in most cases, yield immediately to a very moderate — 
dose of some mercurial with or without opiates or astringents. | 

This, too, is the cholera infantum period of the year in New Orleans. 
Our small mortality from that disease, occurs almost entirely in the first half 
of the year. BD 

The comparative exemption of New Orleans is probably in a considerable 
degree attributable to the evenness of our summer temperature. 

The summer thermal lines given in the last report of the Board of Health 
of New Orleans, afford an interesting comparison with those of the Board of 
Health of New York, for the same period. 
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In calling attention to rain-fall, as exhibited in the chart further on in the 
report, it is to be remembered that in 1873, April and May, meteorologically 
seemed to have changed places. April is usually a showery month, and 
May almost unvaryingly pleasant — literally a month of sunshine. 

The chart shows April, of 1873, very dry, and May a month of heavy and 
repeated rain-falls. In New Orleans, one half inch of rain-fall is only an 
ordinary shower, whose effect immediately disappears, unless it has been pre- 
ceded by others. 

With the high, cool, and dry winds prevailing, the whole city, during the 
month of April, was enveloped in clouds of dust. 

Several days entirely without fall of rain preceded the appearance of the 
first cases of cholera in February, and again preceded the first cases in March. 

There is a general coincidence between the occurrence of cholera cases 
and the lack of rain-fall, which is more noticeable by the table of cases than 
on the chart, as lines of the latter are drawn to show deaths by weeks. 

New Orleans should be free from contagion of drinking water by cholera 
poison, as usually caused, because of its water supply. 

The larger portion of its inhabitants drink rain-water, from cisterns, which 
are invariably above ground. The remainder drink hydrant water, from the 
Mississippi. Water from wells is never used for cooking or drinking. 

The clouds of dust alluded to might be considered as affording a means of 
conveyance of poison germs to the food and water of the people, and would 
certainly give them abundant access to the lungs, if that be considered a 
mode of entrance for them. 

By those who think that no evidence exists of the presence in New 
Orleans of the peculiar poison of Asiatic cholera, this meteorological condi- 
tion, and its result of continuous foul dust and exhalations, are considered 
ample cause for the prevalence of the disease under discussion. 

The street cleaning of New Orleans consists mainly in scraping the decay- 
ing animal and vegetable matter from the gutters, and throwing it up into 
piles, or scattering it upon the streets. 

Theoretically, this filth is moved every day ; practically, occasionally. 

These matters, left upon the streets, are pulverized by passing vehicles _ 
and animals, and in the dry and windy weather are lifted into the air, pene- 
trate all dwellings, and reach the food, drink, and lungs of the people. 

The dust of our ordinary earth streets contains fifteen per cent. of animal 
and vegetable matter. What the contents of our gutters are, their possible 
capacity of elimination of noxious gases, when undisturbed and uncleaned 
by frequent summer rains, the following extract from the late Report of Dr. 
A. W. Perry, chemist to the Board of Health, will show : — 


“A gutter the length of one square — say three hundred (300) feet, three (3) inches deep, 
and fifteen (15) inches wide, contains about six thousand (6,000) pounds of semi-fluid mud, 
of which twenty-three (23) per cent. is solid matter. This, by the figures of the above analy- 
Sis, contains sixty-three (63) pounds of animal matter, and four hundred and twenty (420) 
pounds of vegetable matter. 





198 CHOLERA IN NEW ORLEANS. 


“Four different samples of foul mud (gutters) were examined, with the 
following results :”” — 


Amount contained in the Two 
Gutters along one Block. 


Dry Residue Per cent. of Per cent. of 
ah Weight per cent. | Animal Matter. | Vegetable Matter. Animal Matter, Vegetable 
pounds. Matter, pounds. 
I 23 4.50 29.50 126.00 412 
2 23 3.80 30.20 106.40 422 
3 23 1.81 26.20 59.60 366 
4 23 1.38 26.60 36.60 372 


SUB-SOIL WATER. 


The universal opinion in New Orleans has been that the varying distance 
of its sub-soil water from the surface, was entirely dependent on the height 
of the river. 

Daily observations, continued throughout the year 1873, corroborate those 
of former years, showing that the oscillations of the ground water are inde- 
pendent of the rise or fall of the river, and are coincident with the presence 
or absence of rain-fall. ‘They are not believed to have causative connection 
with the rise, prevalence, or decline of cholera, but have an interest as being 
a coincidence of the rain-fall, which seemed to exercise control over the 
cause of disorder. 

There seems to be good reason to accept the rain-fall of May, as largely 
efficacious in checking the progress of the disease, and the continuous rains 
thereafter, as having removed its cause, or at least, as having been coinci- 
dent with that removal. 

The rain-fall of May 5, was eight (8) inches. The total rain-fall of the 
month, 21.87 inches. 

Statements have been made that New Orleans owed its comparative 
exemption from cholera, — first, to its having been put into a thorough state 
of cleanliness and disinfection previous to its appearance ; and, second, to 
the energetic “‘ stamping-out”’ (so-called) measures employed by the Board 
of Health. 

The Board of Health is accustomed to begin an inspection of all premises — 
of the city, in the early days of January, proposing to have all vaults emp- 
tied, all yards cleaned, etc., by May 1 to 15, and thereafter to maintain 
such repeated re-inspections of those portions of the city in the worst sanitary 
condition, as is practicable. 

This work of inspection and re-inspection is done by members of the 
metropolitan police force, detailed to duty with the Board of Health and 
under its orders. The police force being a part of the State militia, is liable 
to be recalled in periods of public emergency. Such emergency occurred 
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at the close of 1872, and continued into 1873, and in consequence of the 
withdrawal of the force, this house-to-house inspection, and general yearly 
cleansing, was not commenced till the last of March. It is the opinion of 
the Board of Health, that had its sanitary operations not been thus inter- 
fered with, cholera might have been much less general, and less fatal. 

Therefore the statement that a remarkably favorable sanitary condition of 
the city existed antecedent to the date of the appearance of cholera, is 
incorrect. 

After the disease was recognized as having a striking likeness to epidemic 
cholera, disinfection was practiced in all cases coming to the cognizance of 
the Board of Health. A circular, through the public journals, was issued to 
the citizens, giving instruction on disinfection, and many physicians took all 
precautions against the disease, by the usual modes of disinfection of 
excreta, etc. Others took no precaution whatever ; therefore, in these and 
those other hundreds of cases where no physician was called, and no precau- 
tions practiced, there existed sources of infection ample to have poisoned the 
whole community and created a general epidemic, 





AN ACCOUNT OF THE EPIDEMIC OF CHOLERA, DURING 
THE SUMMER OF 1873, IN EIGHTEEN COUNTIES 
OF THE STATE OF KENTUCKY. 


By ELY McCLELLAN, M. D., 
Assistant Surgeon U.S. Army. 


THE short time that has elapsed since the subsidence of this epidemic, 
the broad field over which the disease was diffused, the utter impossibility 
of attempting in the limited time at my command, a personal inspection of 
all the infected points ; the fact, that at many localities no notes or record 
of cases was kept, compels me to present a somewhat crude and imperfect 
statement of the manifestation of the disease in the State. Knowing full 
well that ‘this is no dinner to ask a man to,” we present this report, with 
the hope that it may pave the way to fuller and more elaborate reports of 
future epidemics. 

The history of this epidemic, as we have been able to collect it, affords 
strong evidence in support of well-accepted theories. 

1. The portability of the cholera poison. 

2. The method of propagation. 

In the narrative which is presented, it will be seen that the disease en- 
tered the State of Kentucky by three distinct lines of advance, upon which 
the original cases have been traced. 

1. By navigation on the Ohio river. 

2. By travel on the Louisville and Nashville railroad. 

3. By a solitary traveller over a mountain highway. 

It will be shown by the narrative that the arrival of cholera in the State 
of Kentucky can be located on exact dates. 

May 18, a steamboat from New Orleans, upon which several cases of 
cholera had occurred, arrived at Paducah. 

June 3, aman from Gallatin, Tenn., a point infected with cholera, was 
taken with the disease at Bowling Green, Ky. 

June 5, a negro woman, who had visited Gallatin, was attacked with 
cholera at Franklin, Ky. 

June 8, a white man, from Evansville, Ind. (an infected point), was at- 
tacked with cholera in the city of Louisville. 

June 10, a second case of cholera occurred in Franklin, imported from 
Gallatin. 

June 12, a third case of cholera, from Gallatin, occurred at Franklin. 

June 13, a negro woman, at Bowling Green, who had washed the cloth- 
ing of a man who died of cholera on a steamboat from Evansville, Ind., 
was attacked with the same disease. 

From these cases, cholera became epidemic in the counties of McCracken, 
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Warren, and Simpson, and spread to adjoining counties, That the disease 
did not become epidemic in the city of Louisville is undoubtedly due to the 
advantageous location of that city, and the vigilance of her health officers. 
The steamboat which had infected Paducah proceeded on its trip up the 
Ohio river, making all its usual landings, to Cincinnati, Ohio, and was fol- 
lowed by other infected boats. 

June 29, a case of cholera is reported at Maysville, Mason County. 
The subject of this manifestation of the disease had returned the previous 
day from a visit to Cincinnati. 

Until July 8, the disease was confined to the counties in which its ap- 
pearance has been noted, but on this date cases are reported at Elizabeth- 
town, Hardin County, and at Lagrange, Oldham County. At the first 
named point, on the 4th day of July, a celebration had been held among 
the negroes, which a number of persons from Bowling Green, and other in- 
fected points, are known to have attended. The origin of the disease at 
Lagrange cannot be determined ; but as this town is located upon a main 
line of railway, and as the location is favorable for the development of the 
disease, the inference that cholera was carried to that town is quite as 
plausible as that it had a local malarial origin. 

July 10, cholera appeared in the town of Millersburg, Bourbon County, 
and the remarks already made respecting Lagrange are equally applicable 
to this locality. 

No new territory was invaded until July 17, when a negro from an in- 
fected locality in Tennessee carried cholera to the line of the work of the 
Cumberland and Ohio railroad, in Taylor County, and on the 19th the dis- 
ease crossed the Marion County line. 

To the counties already noted the disease was confined until August ro, 
when a white man, who had travelled on horseback from Russellville, Tenn. 
(an infected point), arrived at Lancaster, Garrard County, where he was 
taken with cholera. 

August 20, a young man who had contracted the disease in Marion 
County died at his home in Nelson County. 

August 22 a negro man, from Maysville, was taken with cholera at Millers- 
burg, Bourbon County, at which town, on the 28th, a second epidemic was 
developed. 

August 29, refugees from Lancaster infected with cholera the town of 
Stanford, Lincoln County. 

August 30, the disease, which in Marion County had made but a feeble 
demonstration, suddenly attacked the town of Lebanon, and was carried to 
Adair, Clinton, Russell, Washington, Boyle, and Mercer Counties. 

Reports from other counties which were infected have been so much de- 

_ layed, that their present use is impossible. 

McCracKkEN County.— The reports of the epidemic of cholera as it 
occurred in the city of Paducah are meagre, from the fact that no record was 
kept of the cases which occurred. It is estimated that one hundred and 
eighty cases died of cholera from May 23 until July 24. About two thirds 
of this number were negroes. The majority of the remainder were for- 
eigners. But few of the Americans were attacked. 
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The first case that occurred at Paducah, was on the 21st of May, in the 
person of the shipping clerk of a tobacco warehouse,-who had upon the 
evening of the 18th inst. visited a New Orleans steamer, just arrived from 
Memphis, upon which several cases of cholera had occurred. He remained 
on board the boat during the time she was at the wharf boat, a period of 
about two hours. The next day he complained of malaise and some diar- 
rhcea ; upon the 2oth these symptoms continued, and at an early hour of 
the 21st cholera was developed, and the case progressed rapidly to a fatal 
termination. 

May 23, a gentleman who had been assiduous in his attention the previ- 
ous day to the cholera case, was himself attacked, but recovered. Three 
cases of cholera, none of which terminated fatally, occurred among negroes 
who were employed on the wharf boat, at which the infected steamer lay. 
With these cases the disease disappeared, until a fresh importation oc- 
curred on the 3d of June, when a female, that day arrived from Memphis, 
Tenn., was taken with cholera, and died after a few hours’ illness ; the fe- 
male who nursed her was the next attacked, and from these two cases the 
epidemic was established, and continued in existence until July 24. 

No cases occurred in the hotels, jail, or poor-house. 

It is a noticeable fact, that after the 25th of June, the day on which the 
sale of vegetables was prohibited in the town, the mortality among the 
negroes began to diminish. This, however, did not apply to the German 
population, who, regardless of the prohibition, procured vegetables in the 
country, and it became a recognized fact that on each Monday a large 
number of this class of the community were buried. 

WarRREN County. — Bowling Green, the county seat of Warren County, 
is a well located inland city, situated nearly in the centre of the county, 
upon the line of the Louisville and Nashville railroad, and one mile from 
the head of navigation on the Big Barren river. Railroad communication 
with Louisville, Memphis, and Nashville, is almost hourly. ‘Twice a week 
a steamboat arrives from Evansville, Ind. 

The data of the epidemic of cholera in Bowling Green and in Warren 
County are very unsatisfactory, from the fact that none of the physicians 
had preserved records of their cases. The burial permits of the county 
clerk, however, furnished trustworthy information as to many cases. 

June 3, the first case of cholera occurred in the person of a white man 
forty-three years of age, who left Gallatin, Tenn., at the time cholera was 
epidemic at that point, on a business visit to the horse-cave-station, some 
few miles north of Bowling Green. He was taken ill on his arrival at the 
horse-cave-station, and took the next train, endeavoring to reach his home. 
By the time the train reached Bowling Green, the disease was fully devel- 
oped. He was taken to a hotel, where after a lingering illness he died. 

June 13, the second case occurred in the person of a negro woman, 
fifty-five years old, who had the day before washed the clothing of a man 
who died on a steamboat during its trip from Evansville. She died after 
an illness of thirty-six hours. 

' June 14, a case occurred in the person of a negro girl six years a age, 
living near to the hotel in town. 
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June 19, two negro women were taken with cholera and died. They 
lived near to the steamboat landing. 

From this date, the disease became epidemic. We have recovered the 
facts concerning eighty-six cases of cholera which occurred in Bowling 
Green between June 19 and August 10; of these cases, sixty-five termi- 
nated fatally. 

The disease was confined almost exclusively to the line of the railroad, 
and to the low ground towards the river. The main portion of the town, 
on high ground, was not invaded. 

The only facts we have been able to obtain, as to the epidemic in the 
county, are found at a point some ten miles to the southeast of Bowling 
Green, to which place a refugee negro carried the disease. Six members of 
a white family were fatally attacked. 

SIMPSON County. — Franklin, the county seat of Simpson County, is 
situated on the line of the Louisville and Nashville railroad, six and a half 
miles from the State line. One mile east of the town flows the West Fork 
of Drake’s Creek. The town is well drained by two ravines which pass 
through it, one to the east, the other to the west of the Court House, which 
building forms the centre of the town. These two drains come together 
north of the town and empty into Drake’s Creek. 

The inhabitants of this town have constant communication with all points 
on the railroad, and a large number of the “section hands” between 
Franklin and Millersburg, Tenn., reside in the town. . During the month 
of May, the town was placed in a good sanitary condition, and much de- 
bris was removed and destroyed. No cases of serious illness occurred un- 
til the 5th day of June, when a negro woman forty years of age, who had 
been on a visit to Gallatin, Tenn., was taken with cholera, from which 
she recovered. The occurrence of this case, although the subject lived in 
a negro settlement, was followed by no further development of the disease. 

June to, a white man, thirty-eight years of age, who had returned from 
a visit to Gallatin, Tenn., was attacked with cholera and recovered. 

June 12, a white man, fifty-one years old, also from Gallatin, was taken 
with cholera, lingered ten days and died. 

June 13, the physician who attended the case of the 12th was taken with 
the disease, but recovered. 

June 14, the daughter, aged two years, of this physician, was attacked and 
died in nine hours. 

Four days elapsed without the development of new cases, when a white 
man, forty years of age, was attacked and died. June 20, a white woman 
recovered. June 2s, a white man died. June 27, two new cases, both died. 
June 28, two new cases, both died. 

The disease was in abeyance until July 1, when seven deaths occurred, 
and in the next fifteen days, fifty deaths are reported as resulting from the 
epidemic. On July 20, a fatal case occurred, and cases occurred with a 
like termination on July 28 and August 4. 

Thirty cases of developed cholera are reported as having recovered 
during the epidemic. Seven of the physicians of the town were seriously 
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ill; one of them died; one case occurred in the county jail, none in the 
hotels or poor-house. 

A gentleman left Franklin July 1, went six miles east of town, where he 
died after forty-eight hours’ illness ; in three or four days his mother-in-law 
was attacked and died; a visitor at the house and a young child also died. 
All the other members of the family suffered with diarrhcea. 

A lady, after nursing many cholera cases in Franklin, went four miles 
west of town, to the house of her son-in-law, who had not been exposed to 
the infection, before her visit ; he was taken with the disease and died. All 
the other members of the family suffered with diarrhcea and vomiting. The 
wife of the county jailer was taken with cholera and died in a few hours. 
The prisoners were at once removed from the building. 

JEFFERSON County. — The first case of cholera which is recorded as 
having occurred in Jefferson County during the past epidemic, was in the 
city of Louisville on the 8th day of June, when a white man twenty-nine 
years of age was admitted to the Louisville City Hospital with cholera. He 
had arrived in the city at five a. M. from Evansville, Ind., where cholera was 
epidemic ; shortly after his arrival, he was taken with purging and vomiting, 
which increased so rapidly in its severity that he was obliged to lie down 
on the sidewalk. From this position he was removed to the hospital, where 
he died at half-past four p.m. of the same day. 

June ro, a gentleman, forty years of age, living on Walnut Street, between 
Seventh and Eighth Streets, was attacked with cholera, following a diarrhcea 
of a few days’ duration. The disease was arrested and the patient recovered. 

June 12, a conductor on the Louisville and Nashville railroad, who had 
been taken ill in the city of Nashville, Tenn., arrived at his home in Louis- 
ville. The disease was violently developed and the case terminated fatally 
in a few hours. 

From June 12 to August 16, inclusive, twenty-one cases of cholera, all of 
which terminated fatally, are reported as occurring in Louisville. Many of 
these cases were imported from other infected localities. 

August 9, Dr. J. T. Atchison, of Lacona, nine miles southwest from 
Louisville, reports a case which recovered. 

August 18, Dr. S. A. Foss, of Lacona, reports the occurrence of two 
fatal cases. 

September 4, a group of cases was reported by Dr. Turner Anderson, as 
occurring in Louisville. The house in which these cases occurred is situ- 
ated in the western portion of the city of Louisville. It is a frame cottage, 
low and damp. The kitchen floor is several inches below the surrounding 
ground. No provision was made for drainage. The privy, wash-house, and 
coal-shed, all under one roof, and all in a dirty condition. The family oc- 
cupying this house consisted of the mother, two single daughters, two mar- 
ried daughters, one son-in-law, and two young children, a total of eight in- 
dividuals. July 30, a married daughter (Mrs. G.) was taken with vomiting, 
purging, and cramps. ‘The attack was sudden, and no cause could be as- 
signed, She was, however, speedily relieved and soon convalesced. ‘This 
lady, two weeks prior to her illness, had been delivered of a healthy child. 
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August 22, Mrs. G. left Louisville to visit her husband in the city of 
Bowling Green. August 25, she was attacked with cholera in that city, 
and died after twelve hours’ illness. August 28, the remains of Mrs. G., 
inclosed in a wooden coffin, arrived at her mother’s house in Louisville. 
Prior to burial the coffin was opened, and the remains viewed by her family. 

September 2, a child of the late Mrs. G., two years of age, was attacked 
with cholera, but recovered. 

September 4, a single sister of Mrs. G., residing in the house from which 
the corpse had been buried, was attacked with cholera, and died after an 
illness of six hours. The same day, the infant child of the late Mrs. G., 
four weeks old, was attacked with the same disease and died in forty-eight 
hours. 

September 6, the second married daughter in the same house was taken 
with cholera after a slight premonitory diarrhoea ; died in twenty-four hours, 
After the remains of Mrs. G. had been brought to Louisville, all the mem- 
bers of this family took quinine in decided doses, except Mrs. A., who de- 
clined to do so, from the fact that she was seven months pregnant. No 
other member of this family was attacked. 

September 8, Dr. J. P. Warren, of Marion County, died of cholera in 
Louisville, after twenty-four hours’ illness. This gentleman had been sub- 
jected to the infection in Lebanon. September 11, a recovery of a cholera 
patient is reported. 

That the city of Louisville escaped an epidemic of cholera is undoubt- 
edly due to the admirable sanitary condition in which the city was main- 
tained, and the careful system of disinfection which was instituted wherever 
the disease appeared. 

Mason County. — The city of Maysville, located on the Ohio river, had 
suffered greatly in all the epidemics of cholera that had visited the valley of 
the Ohio. In 1849, the disease had remained in force from April until 
November. There seemed to be just grounds for apprehending a serious 
epidemic in 1873. From the present epidemic this city, however, almost 
entirely escaped. From June 29 to July 25, but fourteen cases occurred, 
eight of which terminated fatally. Of these, seven occurred in one negro 
family. 

June 29th, a young man, just returned from Cincinnati, Ohio, was at- 
tacked with cholera and recovered. 

June 30, a lady resident of the city was attacked with cholera, and re- 
covered. 

July 3, Dr. Shackelford, reported the first of a most interesting group of 
cases, in the person of a negro woman, who died after an illness of fifty-two 
hours. July 5, the daughter, aged twenty years, was attacked with cholera, 
and died after ten hours. The same night, the young child of the second 
case was taken ill and died. The next day, July 6, after the funeral of the 
second and third cases, the house was abandoned, but in a few hours the 
husband and two sisters of the second case were attacked. These cases 
were treated at the city hospital; the man and one of the women died. 
July 7, a negro woman who had been in attendance upon the first two cases, 
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was taken with cholera and died the next day. This family of negroes had 
resided in a small cabin on a hill-side. The ground around was extremely 
filthy, and the drainage and surface washings of this filthy yard was into 
the well from which the family obtained water. 

From July 25 to August 18, no new cases of cholera are reported in the 
city ; but on the last date a white female, in destitute circumstances, was 
brought to the city from some point on the river, and died after an illness 
of three days. August 25, a negro man was brought to Maysville from a 
point, twenty-five miles above the city. He was attacked with cholera before 
his arrival. ‘The disease did not advance beyond the second stage, when it 
was arrested. 

September 1, a negro man was brought to Maysville by boat, and although 
then in the stage of collapse, was placed in a. spring wagon and carried to 
Millersburg, where he died. ‘These three instances of the importation of 
cholera, produced no epidemic in the city. Dr. J. M. Duke, who has wit- 
nessed every epidemic since 1832, attributes the exemption of the city from 
the disease to the almost universal substitution of cistern for well water. 

HARDIN County. — Elizabethtown, the county town of Hardin County, 
is located on the line of the Louisville and Nashville railroad, having a 
population of 1,743, of whom 660 are negroes. 

This town is in almost hourly communication with Bowling Green, Padu- 
cah, and Louisville. The site is drained by a small creek which flows in a 
southwest direction, between the town and the line of the railroad. On 
the bank of this creek, and leading from Main Street towards the north- 
east, is a small street known as “Race Alley.” The ground upon which it 
is located slopes to the creek, and both sides of the alley are lined with 
negro hovels. During the month of June the roadway had been filled up 
several inches above the line of the surrounding ground, and the drainage 
thus obstructed, the ground under the hovels on the western side of the 
alley was flooded from the higher ground upon which the main portions of 
the town is situated. 

July 4, a negro celebration was held at Elizabethtown, which a large 
number of negroes from along the line of the railroad and the adjacent 
country attended. 

July 8, a case of cholera occurred in the person of a negro man, who, 
although not residing on Race Alley, was in constant communication with 
that locality. His illness lasted twelve hours and terminated fatally. 

The second case occurred on Race Alley, July 10, and died within twelve 
hours, and from that date until September 24, the disease was epidemic. 
Forty-one cases of cholera occurred, twenty-two of whom died. The disease 
was mostly confined to Race Alley ; one or two cases occurred in the town 
late in the epidemic. Of one family, five members were taken sick, with 
one death. In another family three persons were attacked ; all died. 

On the 26th of August, a farming community, six miles southeast of 
Elizabethtown, was infected by a refugee from the town. Four cases oc- 
curred in rapid succession ; all died. During the epidemic, a young man 
from the town visited a friend some three miles from the infected district. 
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This friend had studiously avoided any contact with the infection. They 
slept together one night ; the next day the countryman sickened and died 
in a few hours from cholera. 

No public buildings were invaded by the disease. 

At the time of closing this report, no other records of cholera have been 
received from Hardin county. ‘The town of West Point, at the mouth of 
the Rolling Fork, was invaded by the disease. Some fifty or sixty deaths 
occurred, but the necessary data of their classification has not yet been 
received. 

OLDHAM County. —La Grange, Oldham County, is situated on the line 
of the Louisville, Cincinnati, and Lexington railroad, twenty-seven miles 
from Louisville. ‘The town is built on a well drained ridge, at the lower 
portions of which are located the cabins of the poorer, classes of negroes. 
The inhabitants are in constant communication with Cincinnati, Lexington, 
and Louisville, by passing trains. The sanitary condition of the town was 
bad in the months of June and July. The privies are on the surface, and 

~ cleaned by surface washings. Well water is almost exclusively used, and 
the portion of the town which suffered most severely from the epidemic is 
so situated, that after rain-falls the wells of the locality would most likely 
be contaminated from the higher ground. From the 8th to the zgth of 
July, cholera was epidemic in La Grange. Thirty-one cases are reported, 
fifteen of which died, sixteen recovered. A few cases that resided in the 
country became infected in the town. 

Bourson County.—JIn this county the epidemic was confined to the 
town of Millersburg, which is located on the line of the Maysville railroad, 
and upon the banks of Hinkston’s Creek. This creek flows around the 
town from the northeast to the southwest; a mill-dam upon this creek 
backs the water for a considerable distance, and the accumulation on the 
bottom, above the dam, has greatly lessened its depth. During the past 
summer the rain-fall was small, the water was low in the creek, the mill- 
pond was stagnant, and an extensive surface covered with decomposing 
vegetable matter was exposed. On the eastward, high ground separates the 
creek from the town. 

Northeast of the town, at the head of a deep hollow, and on high ground 

_ which gradually descends to the level of the creek, is a large artificial pond, 
the drain of which follows the eastern limits of the town and empties into 
the creek. This drain runs parallel with and finally crosses the Maysville 
railroad. Immediately below this pond, the ground is marshy from the 
soaking of water through the embankment of the pond, and in this wet 
ground, a number of sunken barrels furnish the water supply for a cluster 
of cabins occupied by negroes, who live along the sides of this drain. 
Two other ponds of stagnant water are on the eastern side of the town. 

On the 11th day of July, during very hot weather, six cases of cholera 
occurred in the immediate vicinity of the large pond, and in the cabins on 
its outlet drain ; and within thirty-six hours all had terminated fatally. 

July 12, two cases occurred; one near the pond, the other upon the 
banks of the mill-pond south of town. The last case had spent a portion 
of the previous day in the houses in which the disease originated. 
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This development of cholera is attributed to malarial influences, and the 
instances narrated are held as strongly illustrative of that theory. It is, 
however, certain, that prior to this outbreak, cholera had become epidemic 
at points within railroad communication with Millersburg. 

No other cases of cholera occurred in this town until August 22, when a 
negro man from Maysville was attacked, and died after an illness of four 
days. 

August 28, eight cases of cholera occurred in the town, but two of which 
recovered. 

August 29, eight cases occurred, and all terminated fatally in a few 
hours. 

From August 30 to September 7, the disease was epidemic; seventy 
cases occurred in this town, forty-nine of which died. It is known that 
other cases occurred, but as no record was made of them, it has been found 
as yet impossible to locate them with any exactness. : 

These cases all occurred on low ground, in the vicinity of the pond drain, 
and upon the banks of the creek. 

Five cases of cholera were brought to the town of Paris, and Dr. Keller 
reports that although no precautions were taken, the disease did not spread. 
Dr. Keller reports most favorably of the efficacy of large doses of calomel 
in the treatment of cholera. He found that exhibited in two-drachm doses, 
it invariably relieved the vomiting and purging, and arrested the disease. 
This treatment was applied to the majority of the cases which recovered, 
and in none was ptyalism induced. 

TayLor County.— The history of the epidemic of cholera in Taylor 
County is interesting from the fact, that in this county, undoubtedly, is to be 
found the first link in the chain of infection which stretched to most of the 
counties of Central Kentucky. 

Early in the month of July, a negro man, who had left an infected locality 
in the State of Tennessee, applied for work in one of the construction parties 
of the Ohio and Cumberland railroad. He obtained work on the tunnel 
section, and was given quarters in a group of cabins occupied by other 
workmen and their families. A few days after his arrival he was attacked 
with an acute diarrhoea, from which he was confined to his bed for eight or 
ten days. The attack was attended with great prostration and general 
constitutional disturbance. His excreta were thrown out on the ground. 
The cluster of cabins were located upon a hill-side. Immediately below and 
in front of them, was a spring from which the families of the neighborhood 
obtained water. On the 14th, 15th, and 16th of July, there was considerable 
rain-fall and the surface washings filled the spring to overflowing. 


July 17, two violent cases of cholera occurred in the cabins immedi- 


ately adjoining the one in which the diarrhceal patient was living. Both 
cases terminated fatally within eleven hours. One was in the person of a 
negro woman who was eight months pregnant. Labor pains came on dur- 
ing the second stage of the cholera attack, and she was delivered of a dead 
child while completely collapsed. 

July 20, a negro man on the same works was taken with cholera ; the 
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disease was fully developed. He, however, reacted, and made a slow re- 
covery. The same day, a negro man, eighteen years of age, who had been 
in constant communication with the negroes on the railroad works, was at- 
tacked with cholera in the town of Campbellsville, from which he died after 
forty-eight hours’ illness. 

August 1, a negro woman, fifty years of age, living on the line of the 
railroad works, some three miles from Campbellsville, was taken with cholera 
and died after nine hours’ illness. 

August 2, a white man, sixty-three years old, living on the same line of 
works, and five miles from the town, was attacked and died in forty-eight 
hours. In the same house three cases of choleraic diarrhoea occurred im- 
mediately after this death ; all yielded to treatment. 

August 5, in the same neighborhood, a negro girl, eighteen years of age, 
died after an illness of twenty-four hours. Dr. Hodgen, a most trustworthy 
observer, reports the occurrence of eighteen cases of acute diarrhcea, along 
the railroad works, and north of Campbellsville. 

August 16, a white man, thirty years of age, a stage driver between 
Lebanon and Columbia, was taken with symptoms closely resembling 
_ cholera ; in a few hours reaction was established, convalescence ensued, but 
committing some imprudence, a relapse took place, and he died. ‘This 
death occurred in the Campbellsville hotel. 

August 19, a recovery from cholera is reported at the tunnel section of 
railroad. 

August 21, a negro man, thirty years of age, who had left his home in 
Lancaster on account of the cholera, was taken with the disease in the 
town of Campbellsville, and died in seven hours. 

September 2, a white boy, sixteen years of age, who was in Lebanon for 
two days of the epidemic in that town, but who had returned to Campbells- 
ville, was taken with cholera, but recovered. ‘The same day a Mr. Henry 
Creele, sixty-three years of age, who had left Columbia after cholera had 
become epidemic in that town, was attacked, and after an illness of fourteen 
hours, died. ‘This death also occurred at the hotel. 

September 8, a contractor on the railroad, aged twenty-five years, who 
had spent the two previous days in Lebanon, was taken with cholera and 
died within eleven hours. Many cases of acute diarrhoea occurred in the 
town of Campbellsville after the 8th of September, but none advanced to 
the stage of danger; no other cases of cholera occurred. The inhabitants 
of this town had declined to attend the Marion County Fair. No cholera 
was developed in the person of any resident of the town. The two cases 
at the hotel did not spread the disease. Disinfectants were actively used in 
all the cases that occurred in the town. 

Marion County. — Lebanon, the county town of Marion County, is 
located on the Lebanon branch of the Louisville and Nashville railroad, 
Situated nearly in the centre of the county, it is not only the market town 
of the farming community, but is the base of supplies and shipping point 
of several small towns and hamlets. The railroad passes through the centre 
of the town from east to west upon low ground, following the course of a 
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small stream, which heading in a spring to the northeast, forms within the 
corporation limits two large ponds for the use of the railroad and a large 
flour mill. From these ponds the stream, to which the name of Yordan has 
been given, flows through the town in a southwest direction. Its course is 
protected by stone walls and the crossings of the several streets are securely 
covered. ‘This stream is the receptacle of filth of all kinds ; flowing in rear 
of the buildings on the north side of the main street, the privy of nearly 
every establishment is built over it. 

At the southeast of the town is a small rivulet fed by impure streams and 
the drainage from high ground. These two streams form the natural drain- 
age of the town. 

Railroad Street is lined with dwellings. Some are comfortable, but the 
largest number are occupied by negroes. A flour mill is located at the head 
of this street. The floor of the lowest ‘story of this mill is raised a few 
inches from the ground. A drain leads from below the foundations and 
empties into the Jordan. The effluvia from this drain attracting attention, it 
was found that the space below the floor was nearly filled with decomposing 
vegetable matter, and that from one corner of the foundation a spring of 
considerable volume issued. In the centre of the town is the Court house, 
having in front of it a public well, from which all who live in the vicinity 
are supplied with water. 

During the months of June and July, the earnest solicitations of the phy- 
sicians of Lebanon, who had formed themselves into a Sanitary Association, 
secured a cleansing and disinfection of the Jordan, the removal of much 
debris from dwellings, the disinfection of the reeking mass of decomposition 
under the flour mill, and a general cleansing of the streets. 

July 19, a negro man employed upon a section of the Ohio and Cumber- 
land railroad, six miles from Lebanon, was suddenly taken ill with all the 
symptoms of cholera, and died collapsed within eight hours from the incep- 
tion of the disease. It was ascertained that he had been at the cabins of 
the railroad hands in Taylor County, where cholera had been developed 
on the 17th instant. At the time this case was termed “ cholera morbus.” 
The other laborers on the section, and those living in the shanty in which © 
he died, had constant and daily communication with the Lebanon negroes. 
The excreta were not disinfected. | 

August 11, a negro woman, fifty-five years of age, living between the ~ 
railroad and Jordan, near to the depot, was taken ill. She presented all the © 
symptoms of cholera, and died fully collapsed in ten hours. The excreta” 
were not disinfected, but were cast on the ground in rear of the house. 

From the 11th to the 18th of August, several cases are known to have 
occurred among the lower classes of the negroes, having the symptoms 
more or less well marked. No record of these cases can be furnished, from 
the fact that the medical man in whose care they occurred died himself of 
the disease. 

August 18, a white man, fifty years of age, was attacked. After a severe 
struggle the disease was arrested, and he madea tedious recovery. The 
case most admirably defined the distinctions between “serous cholera” 
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and “cholera asphyxia.” This man lived on Railroad street, near to the 
depot, and close to the house in which the case of the 11th occurred. The 
excreta were not disinfected, but were thrown on the ground in rear of the 
house. 

August 19, a young lady, eighteen years of age, was attacked, but the 
disease was arrested before the second stage was fully developed. This 
case also resided on Railroad Street, east of the depot. The excreta of this 
case were not disinfected. 

It is of importance to notice that the foregoing cases were rated at the 
time as “cholera morbus.” Each had been the subject of some’ impru- 
dence, to which the violence of the symptoms were attributed ; and it was 
only after a subsequent study of each case that its true status was deter- 
mined. 

On the same day, a white man, thirty-five years of age, of intemperate 
habits, living on the well-drained portion of the town north of the railroad, 
was taken with diarrhoea ; in a few hours cholera was fully developed. The 
symptoms were terribly violent, no relief could be obtained from the most 
- active measures, and he died in ten hours from the inception of the disease. 
The excreta were carefully disinfected and buried, the clothing was washed 
in a strong carbolic acid solution, the mattress upon which he died was 
burned. 

August 25, a white man, forty-five years of age, temperate in his habits, 
living at the cemetery grounds (of which he had charge), died with fully de- 
veloped characteristics of cholera, after an illness of fifteen hours; and the 
same day a negro man, living in the centre of the town, and directly over the 
Jordan, died with the same symptoms, after an illness of sixty hours, during 
all of which time the urine was suppressed. This negro, it was ascertained, 
_ had previous to his illness spent a day and night at the shanty in which the 
case of July 19 died. In neither case were the excreta disinfected. 

_On the 26th of August, the Marion County Fair was held on the grounds 
near Lebanon. Large numbers of visitors from the adjoining counties were 
collected. The grounds not being supplied with water, a contract was 
made to supply from town the deficiency. The contractor selected a well 
on the low ground within thirty feet of the Jordan, in the vicinity of the depot, 
and within a short distance of the houses in which three of the cases noted 
had occurred. This well had been dug in 1854, on what was formerly a 
drain, leading from an elevation, upon which is an old grave-yard. The 
well was sunk through a “shaley kind of mud-stone” and the first water 
that entered came in about eight feet from the surface and from the direc- 
tion of the Jordan. 

On the 27th, a violent rain-storm deluged the county, flooded the Jordan, 
and filled this well. On the 28th and 29th, the attendance on the Fair was 
larger than usual, and the water from this well was served as on former 
days. ; 

No case of violent illness had occurred in the town since the 2 sthisca 
fatal security seemed to possess all; but during the night of the 29th, and 
_ the early hours of the 3oth, the blow was struck. 
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It might be said, simultaneously, thirteen cases of cholera occurred, and 
within ten hours nine had terminated fatally. Two lingered for ten days 
and then died. Two made slow, tedious recoveries. At almost the same 
hour, four cases occurred at the St. Mary’s Station; two died in eight 
hours ; two recovered slowly. One case occurred at Raywich, distant from 
Lebanon nine miles, and died in sixteen hours. These persons had all at- 
tended the Marion County Fair. 

In Lebanon, the disease confined itself to no locality. The high ground 
north of the town received the first blow. Several cases occurred near the 
flour mill ; the others dotted the town. 

During the night of the 30th and the morning of the 31st, the disease 
developed in the county. On all sides of the town, and in the most se- 
cluded positions, wherever those who had visited the fair ground during the 
28th and 29th resided, cholera was developed. Three new cases occurred 
in the town; one died, two recovered. In the county eleven cases were re- 
ported, with six deaths. 

September 1, one case reported in town, which recovered after an illness 
of three or four weeks. ‘Thirteen cases reported in the county, with seven 
deaths. From September 2d to October 1st, one hundred and sixteen cases 
are reported as occurring in Marion County, with fifty-six deaths. It is 
safe to conclude that many of the cases of cholera reported as recovered, 
must be classed as “mucous cholera,” while many were undoubtedly of the 
“serous” variety, demanding active and constant treatment. During the. 
entire epidemic, a company of United States troops occupied the barracks 
which are situated on the north of the town. The garrison was in most 
admirable order; a close supervision was kept over the troops ; extraor- 
dinary precautions were adopted to discover the disease in its incipient 
stage, should it occur. Camp regulations were maintained ; duty was per- 
formed as usual; no unusual restrictions were imposed, but the vigilance 
was constant. One married soldier, who resided outside of the limits of the 
garrison, and his child, died of cholera; the child September 8, the father 
September ro. ; 

In but one instance did two cases of cholera occur in one house during 
the epidemic in the town, with the single exception of the Guthrie House, 
where five cases occurred, three of which terminated fatally. ‘Two cases 
only occurred on Main Street; one died, the other recovered. A hotel on 
Main Street, about one hundred yards from the railroad depot, was free 
from the disease, and no cases occurred at either the County Jail or the 
Alms-house. 

In the majority of cases, the excreta were disinfected and buried ; reports 
from some portions of the county state the impossibility of obtaining dis- 
infection. Even when the disinfectants were placed in the hands of the 
friends of patients, they either neglected or refused to use them. ‘The ne- 
cessity of disinfection was fully recognized by all the physicians of the 
county with a single exception. 

NELson County. — The history of the epidemic of cholera, as it affected 
Nelson County, can only be obtained from the towns of New Haven and 
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Boston, and their immediate vicinity. These towns are upon the Lebanon 


_ Branch railroad, and are both in the hearts of thriving farming communities, 


Bardstown, in the northern portion of the county, was infected to some ex- 
tent, but it has been found impossible as yet to obtain the records. 

The first cholera case in Nelson County was in the person of a young 
man, residing some six miles northwest of the town of New Haven, who 
was seized with cholera August 20, and who died after an illness of nine 
hours. ‘The patient’s dejections were not disinfected, but were thrown out 
on the ground. 

August 21, the mother and brother of the deceased were attacked with 
cholera, and both died within fifteen hours. 

August 23, the sister of the first case, and her husband, who had been in 
constant attendance upon the sick in this house, were attacked, but re- 
covered. 

August 25, a lady sixty years of age, an inmate of the same house, was 
attacked with cholera and died after eighteen hours’ illness. 

August 26, the seventh case occurred in this house, but recovered. It 
was subsequently discovered that the young man who was first attacked, 
had been the previous day (August 1g) in attendance upon a friend who 
died of cholera, in the town of Lebanon, and that he had assisted in pre- 
paring the body for burial. ‘The residence of this group of cases was not 
in a malarial region. 

September 2, a white man was taken with cholera near New Haven, and 


died after an illness of sixty hours. The day before he was attacked he 


had visited the house of a friend in Marion County, where several cases of 
cholera had occurred, and at the time of his visit two cases of the disease 
were under treatment in the house. He did not enter the house, but sat 
upon a back porch, on which the dinner was served. The head of this 
house, being fully convinced of the non-communicability of cholera, had 
declined to make use of disinfectants, and all the excreta of the patients 
had been thrown upon a heap of debris within a few feet of this porch. 

These cases were followed by the occurrence of twelve others in the 
town of New Haven. In each case the infection was traced. either to the 
Marion County Fair, or to the two localities, the infection of which has 
been noted. 

The town of Boston was infected directly from Marion County. Sep- 
tember 2, a negro woman, who had just arrived from Lebanon, was taken 
with cholera, and recovered after a severe illness. ‘To September 8, six 
cases of cholera occurred in the same house, all of which died. 

September 9, three deaths occurred in persons who had left the infected 
house after the disease had developed. ‘The house in which the majority 
of these cases occurred was on low, wet ground, and its sanitary condition 
was most miserable. 

GaRRARD County. — In Garrard County the epidemic of cholera was 
confined almost exclusively to the town of Lancaster, and to refugees from 
that town after the development of the disease. Lancaster is situated 
nearly in the centre of Garrard County; in 1870, it had a population of 
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seven hundred and forty-one inhabitants, three hundred and thirty-one of 
whom were negroes. Among these people, the memory of the epidemic of 
1833, at which time the town was almost depopulated by the ravages of 
cholera, had been kept green, and this fact accounts for the terror which 
the occurrence of the disease in the present year produced. 

The town is built upon undulating ground, the business portion occu- 
pying a high and well-drained position. On the eastern side of the town, 
the street known as Aichmond Street descends abruptly to a valley, through 
which a small stream flows, in a northeasterly direction. This stream af- 
fords drainage for the main portion of the town; its banks are marshy and 
overgrown with wild-grasses and weeds. Beyond this stream the Richmond 
road ascends a considerable hill, upon the summit of which is located the 
barracks of the United States troops. The space between the barracks 
and the town is occupied by private residences. North of the town the 
streets terminate in the Lexington and Sugar Creek turnpikes; on the 
west in the Danville road; on the south in the Stanford and Crab Orchard 
roads. Upon each side of the eastern drain, and upon the low ground 
upon which it empties after crossing the Sugar Creek Road, large numbers 
of hovels are occupied by negroes, and upon its banks, outside of the town 
limits, is a slaughter-house, the effluvia from which, at times, pervades the 
entire town. In the month of August, 1873, the town was in a bad sanitary 
condition ; no attention had been paid to its police. Filth of all kinds was 
scattered around the negro cabins ; human excrement was entirely upon 
the surface of the ground. The water supply of the town is obtained 
chiefly from wells, and the majority of those in public use are in such 
position that after each rain-fall they must inevitably receive a large por- 
tion of their contents from the surface washings. One, known as the Azch- 
mond Street well, to which subsequent reference will be made, is situated 
quite upon the banks of the eastern drain. Above it, upon the slope of the 
hill, are stables, cow sheds, and privies, and it is notorious that after rain- 
falls this well has been tainted with the washings from them ; and when the 
fact is taken into consideration that throughout the southwest, the stables 
and adjoining premises are invariably used as privies, the condition of the 
fluid contents of this well would favor the spread of disease. 1 

On the toth day of August, a Mr. Bewley, who had travelled from Rus- 
sellville, Tenn., which town at the time of his departure was infected with 
cholera, arrived in Lancaster, and lodged at the house of one Tate, who re- 
sides on Richmond Street, about one square east of the Court-house. His 
trip had been made on horseback, and he stated that on his arrival at Lon- 
don, Ky., he was taken with vomiting and purging, the exhaustion from 
which had been so severe, that he was obliged to remain in bed for a day 
or two. Before he reached Lancaster he was again taken ill, and shortly 
after his arrival an attack of cholera was fully developed. After a severe 
illness of many hours’ duration, reaction was established, but he passed 
into the condition described by Jaccoud as “typhoid cholera,” and died 
on the twelfth day of his illness. 

The excreta were not disinfected, but were thrown upon the ground in 
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rear of the stables and out-houses, in such position that the infection of 
the Richmond Street well was inevitable. 

August 14, a negro man, fifty years of age, was taken with cholera fully 
developed, and died in twelve hours. This man had waited upon Bewley. 
By him the excreta were emptied, and the various vessels washed. The ex- 
creta of this case were not disinfected, but were cast upon the ground. He 
died in a cabin, nearly at the head of the eastern drain. 

August 15, a white man, sixty years of age, the father-in-law of Bewley, 
who had spent a day and night in nursing him, and who had slept in the 
sick-room, started for his home in the country. On the road was taken 
violently ill, and died in eight hours. 

August 16, a negro woman living upon the same street as Bewley, and 
within a few yards of the house in which he was ill, was taken with cholera 
and died in twenty-two hours. 

August 17 and 18, no new cases occurred; but on the 19th five negroes, 
— three females and two males, — living on the same street as Bewley, were 
attacked, and within the next ten hours all had died. On the same day a 
lady, thirty-five years of age, living within the infected district, abandoned 
her home and started for the house of friends on the Kentucky River, a 
distance of some ten miles ; on the road she was taken ill, and died within 
sixteen hours. 

August 20, a negro man, twenty-five years of age, who had left his home 
in the infected district, was attacked at a cabin on the southwest side of 
town, and died in six hours. On the same day the mother of the negro 
woman who died on the 16th was attacked, and died in ten hours. This 
woman had continued to reside in the room in which her daughter died. It 
was subsequently ascertained that a negro woman, who also lived in this 
locality, but who had left home on the previous day, died at camp Nelson 
on the Kentucky River, after an illness of sixteen hours. 

It is an ascertained fact that until this date (August 20), all who had 
taken the disease had not only lived in the vicinity of the Tate house, in 
which Bewley was ill, but they one and all obtained their water from the 
well on Richmond Street. Nearly all the other residents of this district 
suffered from vomiting and purging, more or less violent, but all yielded to 
treatment. 

The camp of the United States troops was in most admirable order, the 
police was perfect, and although the infected district lay at the foot of the 
hill on which the Post is located, no cases of sickness had occurred. The 
water supply was obtained from a spring east of the camp, and so located 
as precluded all possibility of its becoming infected. Strenuous efforts were 
made to prevent the soldiers having access to the infected district. On 
this date the town was almost entirely deserted by all who could leave, save 
by a few brave men and devoted women who remained to fight the disease, 
comfort the sick, and subsist the destitute. It is well to note at this point, 
that the town authorities expended over three thousand dollars upon the 
sick and destitute during the epidemic. Up to this date no efforts at disin- 
fection had been adopted ; terror seemed to oppress all; but during the 
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evening a thorough system of disinfection was instituted. As far as it was 
possible, the ground already infected was cleaned. Lime, copperas, and 
carbolic acid, were freely used, and each householder was required to sup- 
ply himself with these articles for use on his premises. 

August 21, five cases of cholera occurred. One was a negro man who 
continued to occupy the same cabin in which his wife had died on the r9gth. 
Two others of these cases were the wife and sister of the negro man, —the 
first death reported on the previous day. These women had acted as nurses 
to their husband and brother, had drank the water from the Richmond 
Street well, and had used the privy into which the dejections of the patient 
had been emptied. One died in the house in which the man was taken sick 
and died. ‘The other removed to a cabin west of town, in which at a sub- 
sequent date other cases occurred. ‘The five cases reported on this day all 
terminated fatally in ten hours, 

August 22, a white man, forty-five years of age, of intemperate habits, 
was taken with cholera and died within ten hours. He resided at a board- 
ing house on the hill-side, above the railroad depot. His excreta were 
disinfected and buried. Of the eight or ten other residents of this house, 
none were taken with cholera, although four or five cases of diarrhoea and 
vomiting occurred among them. The same day an old negro man from the 
infected district, was taken ill in an unfinished building and died in twenty 
hours. 

August 23, a soldier, living in the rear of an officer’s quarters, located on 
the high ground in front of the barracks, was suddenly taken with cholera 
and died in twelve hours. Early on the 24th his wife was attacked and 
died in eleven hours. No cause for the occurrence of these cases can be 
found in any imprudence on their part. The water they had used was from 
the spring used by the garrison, and not from the Richmond Street well, as 
has been stated in some reports of the epidemic. A few days previous to 





this sickness they had employed a negro woman from the infected district ° 


as a laundress, and it is positively stated that this was the only intercourse 
they had with the town. 7 

August 25, two cases occurred. One, a lady who had nursed Mr. Bewley 
and had used the water of the Richmond Street well, was taken with the 
disease and died in ten hours. A white man was attacked the same day 
and recovered. 

August 26, a negro man, in whose house two cases of cholera had already 
died, was taken with cholera and died in eight hours. And a lady, twenty- 
one years old, living near the town, and at whose house the case which 
recovered on the 25th occurred, was taken ill and died in eighteen hours. 

From August 27 to September 6, sixteen new cases of cholera are re- 
ported, twelve of which terminated fatally ; four recovered. Two of these 
cases were in the persons of soldiers who were attacked and died August 
29. One of these men had nursed and assisted in preparing for burial the 
soldier and his wife who had died on the 23d. They both occupied the 
same tent and bed. Both being dissipated, reckless men, the supposition is 
strong that they visited during the nights, negro houses in the infected dis- 
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trict. The day following the death of these two soldiers, the command was 
moved from the barracks to a camp some two miles distant from town, 
where no new cases occurred. 

From September 5 to September 21, no new cases occurred in Lancas- 
ter; but on the last named date an old lady, seventy-one years of age, 
visited the Tate family. She occupied the room in which Bewley had been 
sick and died, and the day after her arrival was taken with cholera and 
died in thirty-six hours. This case terminated the epidemic ; singularly, the 
first and last case occurred in the same room of the same house. 

During the epidemic no cases occurred in either of the hotels, the County 
Jail, or the Poor-house. 

LincoLn County.— The epidemic of cholera in Lincoln County, so far 
as reports can be obtained, was exclusively in the immediate vicinity of the 
county town, Stanford, in which town there is a population of seven hun- 
dred and fifty-two individuals, three hundred and thirty-eight of whom are 
negroes. The town is situated in a valley, through which flows St. Asiph’s 
Branch, a small stream of remarkably pure water, taking its origin in some 
springs about one mile from town. It has always been a healthy town, free 
from miasmatic diseases. Epidemics of any kind rarely visited it. North 
of the town, and at a considerable elevation, passes the Lebanon Branch 
Railroad. 

Cholera, of a malignant type, made its appearance in this town on the 
morning of the 29th of August. That portion of the town in which the 
disease first occurred is known as Maxville, lying northwest of the railroad 
depot, and is inhabited almost exclusively by negroes. It is the most ele- 
vated portion of the town. Its sanitary condition at the time was very bad. 
Some efforts have been made at its police, but were ineffectual. In the rear 
of the houses where the disease first occurred, was a sink, some fifteen yards 
in diameter. On the northern edge of this sink, and a few yards from these 
houses, was the privy of the neighborhood. On the western edge there are 
two small springs of impure water, which empty into the sink, some twenty 
or thirty feet from the privy, which being daily used by a large number of 
negroes, was filled to overflowing with putrid excrementitious matter. The 
odor arising from this sink pervaded the entire neighborhood. 

About one week previous to the appearance of cholera in Stanford, a 
young man died of the disease at his home about two miles from town. 
He had been employed in the town of Lancaster during the first week of 
the prevalence of the disease, but quitted his work and returned home. 
The special data of his case cannot be obtained, from the fact that the 
physician who attended him declined to notice any of the requests made 
to him. 

During the Lancaster epidemic, many refugee negroes made their homes 
in Maxville ; they made use of the common sink, but as far as can be learned, 
none were taken with the disease. 

August 29, five cases of cholera occurred in Maxville. They were 
taken ill within a few hours, and all had terminated fatally within fourteen 
hours. 
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August 30, in the same locality five cases occurred, all of whom died 
within thirteen hours. The town authorities took possession of a negro 
church near the infected locality, a hospital was organized, which was 
placed under the charge of Dr. S. P. Craig, to whom we are indebted for 
the history of the epidemic. 

August 31, in the same locality, a white woman, twenty-five years of 
age, and her infant, one year of age, were taken with the same disease ; both 
died, the child in twenty-four hours, the mother in forty-eight hours. 

From September 1 to September 12 nine cases of cholera occurred, six 
of which recovered slowly ; three died. ‘These cases were followed by 
some eight or ten cases which presented all premonitory symptoms of the 
disease, but all yielded to treatment. 

September 28, a gentleman and his wife residing near to the infected 
district were both attacked with cholera. The case of the lady terminated 
fatally within twenty hours. The gentleman made a tedious recovery. 
This family had abandoned their home on the day cholera developed in 
the town, and remained in a healthy locality until ten days had elapsed 
from the last reported case. During this absence their house remained 
closed and unoccupied. After the return of the family, the precaution was 
adopted of bringing all water that was used in the house from a well in the 
town which had been used with impunity by a large number of families. 

The first few days of the epidemic, the disease was confined to the lo- 
cality described as Maxville and to those who fled from that district upon 
the development of the disease. Four cases occurred near the centre of 
the town ; of these, two cases were in one house; the other two lived sep- 
arately, but in the same locality. No cases of the disease occurred in hotels, 
the County Jail, or Alms-house. 

Apair County.—In Adair County the epidemic of cholera was con- 
fined to the town of Columbia, to one locality of the town, and to a few 
cases who, having visited the infected locality, returned to their homes in 
the country. Columbia, the county town of Adair County, has a population 
of about six hundred inhabitants. Very few negroes reside within the cor- 
poration limits. The town is built upon a hill-side, and is by nature most 
admirably drained. The arrangement of the town is on a square, in the 
centre of which stands the Court-house ; opposite to the Court-house, streets 
to the north, south, east, and west, lead off. This square is occupied by 
business houses, a few private dwellings, and the hotel,—the “ Winfrey 
House,” which faces the Court-house on the corner of the street leading 
north. On the side street and opposite to the hotel, is a large barn which 
is used as a livery stable. Columbia has always been considered a healthy 
town ; the epidemics of the past were cholera in 1833 and 1835, from which 
diseases the inhabitants suffered severely ; dysentery in the fall of 1849, 
from which over sixty of the inhabitants died ; and camp fever in the win- 
ter of 1862, when a large number of soldiers died ; from which time until 
the present year, no disease has become epidemic. 

In the month of August of the present year, the sanitary condition of the 
town was bad. The privies and the stables of the town and their premises 
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were filthy. Human excrement was mixed with the debris around the 
stables. In rear of the stable of the Winfrey House was a privy pit which 
-was full to overflowing with human excrement, and was located in such a 
position that the surface water drained into it. The hotel is an old brick 

_ structure, two stories in height, with a general air of decay ; on the eastern 
side and adjoining it is a wooden house, used as a residence by the family 
of the proprietor. The back yard and out-houses of this hotel were filthy 
in the extreme. 

August 29, a negro boy, fourteen years of age, who had been in attend- 
ance as a hostler at the Marion County Fair, returned to Columbia, and 
took up his position in the stables of the Winfrey House. After his arrival 
he was taken with a diarrhcea and made constant use of the privy in rear 
of the stables, to which nearly all the male portion of the community re- 
sorted as occasion demanded. 

August 30, a negro man, the hostler in charge of the stables, was attacked 
with cholera, and died in a basement room of the Winfrey House after an 
illness of forty-eight hours. The same day, the boy to whom attention has 
already been called, was found under a shed in rear of the stables, fully 
collapsed. He died within six hours. Later in the day, a daughter of 
Winfrey, aged twenty years, was attacked and died in ten hours; and a 
white man, fifty years of age, who resided some fifteen miles from town, on 
Casey’s Creek, but who was known to have used the stable privy on the 
29th, was taken ill and died in ten hours. 

August 31, J. C. Winfrey, the proprietor of both hotel and stables, was 
taken with cholera, from which he died in twelve hours. During the early 
hours of the same day, five members of the Winfrey family, and six boarders 
at the hotel, were attacked with the same disease. A total of twelve cases in 
one house, all being attacked within a few hours of each other. Eight died 
of the disease within eighteen hours. Three cases made tedious recoveries. 

September 1, three persons who had lived at the Winfrey House were 
taken ill, two of whom died within sixteen hours. Doctor H. Owens, the 
rear windows of whose office opened into the stable yard opposite to the 
infected privy, died at his home in the country within twelve hours. The 
negro who had nursed the case of August 30, was attacked and died after 
an illness of fifteen hours. One case lingered for seven days, during which — 
time he was removed some six miles into the country, where he died. A 
white man, fifty years of age, who had used the infected privy on August 
30, died at his home on Green river, after fourteen hours’ illness ; and a 
young girl, twelve years of age, the daughter of the man who died on 
Casey’s Creek (August 30), died after ten hours’ illness. 

September 2, a white boy, who had frequented the Winfrey House and 
stables was attacked, but made a slow recovery ; and two white men, 
father and son, who had nursed the sick at the Winfrey House, were taken 
ill. The father, aged seventy years, died in sixteen hours ; the son, aged 
twenty-five years, recovered. The same day, a white man, fifty years of 
age, who was known on some of the previous days to have used the stable 
privy, was taken with cholera at his home, some four miles in the country, 
and died in twenty-four hours. 


i. 
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During the three following days no new cases occurred. 

September 6, a daughter of Mr. Winfrey, aged eight years, had a slight 
attack of cholera, but recovered. 

September 8, four cases occurred, all of whom had been directly exposed 
to the infection of the Winfrey House. All recovered. 

September 10, a white man and his wife, both aged about seventy years, 
were attacked. The man recovered, the woman died. How they had been 
exposed to the disease could not be discovered. 

During the subsequent ten days no new cases were developed. 

From September 20 to September 23, five cases occurred, all of whom 
had been directly exposed to the infection of the Winfrey House and stables, 
Of these cases ¢hree died. After the disease had become epidemic a gen- 
eral police of the town was made. ‘The Winfrey House was closed ; the 
stable was abandoned, after the privy had been disinfected and filled up 
with fresh earth. It is the opinion of the two physicians who remained in 
Columbia during the epidemic, that in the majority of the cases, the excreta 
were not disinfected, but were cast upon the ground. 

October 27, on visiting the Winfrey House, and asking permission to 
visit the rooms in which the cases of cholera during the late epidemic had 
occurred, we found that no effort had been made at cleaning, beyond a 
washing of the bed clothing, and sweeping of the floor. The mattresses 
and other beds remained unchanged, carpets had not been removed, the 
walls had not been brushed. On examining the bed upon which Mr. Win- 
frey had died, some empty medicine vials were discovered. 

The importance of prompt and immediate cleansing of these rooms and 
of the entire premises, was earnestly impressed upon the present manager ; 
but it is extremely doubtful if the slightest attention will be given to any 
of the suggestions, although the hotel is now open and soliciting patronage. 

Ciinton County. — The history of the epidemic of. cholera as it oc- 
curred in Clinton County is meagre. From the few facts yet obtained, we 
learn that a gentleman returned from a visit to Nashville, late in June, to 
his home in the southern portion of the county. A few days after his return 
home he was attacked with cholera and died. ; 

On the morning of August 31, Major A. M. Adair, Commonwealth Attor- 
ney for the Sixth Judicial District of Kentucky, who had been attending 
court at Columbia when cholera was developed in that town, who had lived 
at the Winfrey House, and had passed the previous night in the room with 
a cholera patient, started on horseback for Albany, Clinton County, in com- 
pany of Judge T. T. Alexander. When a few miles from Columbia Major 
Adair was taken with pain in the abdomen, attended with nausea, which 
became more and more severe until five o’clock, Pp. M., when violent vomiting 
came on. He had ridden some fifteen miles since the symptoms first 
occurred, being desirous to reach the house of a friend, but was now obliged 
to dismount. A violent purging was established, and he was carried to a 
house near by and placed in bed. Cholera was fully developed, but Major 
Adair recovered after a tedious illness. Dr. Waggoner, of Bowling Green, 
who was summoned to the case, states that there was a total suppression of 
the urine for five days. 
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The house in which Major Adair was sick is situated on one of the spurs 
of the Cumberland mountains, twenty-six miles southeast of the town of 
Columbia, which was the nearest point of infection. The position of this 
house is so isolated, that the owner first learned of cholera being in the 
county by the arrival of Major Adair. No malaria could be found to pro- 
duce the disease in this vicinity, yet we find that on September 8, Mr. K., 
the owner of this house, was taken sick with the same disease; lingered 
for four days, when he died. Two other members of the same family died 
from cholera within a few days. No other cases occurred in Clinton 
County as far as can be ascertained. 

WASHINGTON County. —It has been found impossible to obtain full ac- 
counts of the epidemic as it affected Washington County. Springfield, the 
county town, nine miles north from Lebanon, with which town its inhabit- 
ants are in daily communication, escaped almost entirely. 

August 31, a negro man, aged fifty years, who had attended the Marion 
County Fair, was taken with cholera and died after an illness of ten hours. 

September 1, a white man, twenty years of age, residing within a few 
miles of town, died from cholera within twelve hours. 

September 2, three negroes living in the Pleasant Run district, were 
taken with cholera and all died within thirty-six hours. These men had all 
been in Lebanon within a few days of their attack. ‘ 

September 4, a prominent physician of the county, residing on Pleas- 
ant Run, who had been in constant attendance upon cases of cholera in 
Washington and Marion counties, was violently attacked. He lingered for 
twenty-four hours and died. 

September 7, the daughter of Dr. Logan was attacked with cholera and 
died within seventy-two hours. During her father’s illness she had been in 

- constant attendance on him. After the death of this lady, her mother, child, 
and husband, were attacked with cholera, but all three recovered. These 
cases were followed by two cases of cholera among the servants of the 
family, both of whom died in a few hours. Dr. Logan and many of the 
members of his family had attended the Marion County Fair. 

Boy.LEe County. — So far as records can be obtained, no cases of cholera 
occurred in Boyle County prior to August 30, when a farmer in comfort- 
able circumstances, living some six miles from Danville, was attacked, and 
after an illness of ninety-six hours recovered. ‘This man had attended the 
Marion County Fair, and the disease was developed in him at about the 
same hour that it was in many of the Lebanon cases. 

On the 1st of September, a young lady, eighteen years of age, who with 
other members of her family had left their home in Marion County on ac- 
count of the cholera, was attacked, and made a slow recovery. The next 
day her father and brother were taken ill with the same disease, but both 
recovered. 

September 3, a gentleman, also from Marion County, was attacked, but 
after an illness of ninety-six hours, reacted and recovered. ‘These cases 
occurred about five miles west of the town of Danville. Each had attended 
the Marion County Fair, and had not left their homes until after the occur- 





222 CHOLERA EPIDEMIC OF 1873 


rence of the disease in Lebanon. In each the symptoms of the second | 


stage were fully developed, collapse, although imminent, had been reached 
in none. 

September 4, a young man, seventeen years of age, a student of Centre 
College, Danville, was attacked with cholera, while in his class-room. He 
had but a day or two previously arrived from his home in Lebanon, and 
had been present on each day’s meeting of the Marion County Fair. This 
case also recovered. No other case occurred in the town of Danville. 
The sanitary condition of the town was good. ‘The Boyle County Medical 
Society had made the necessary representations to the Town Trustees, and 
the Trustees had cooperated fully with the Society. A system of weekly in- 
spections was institutéd. The town was divided into districts to which 
were assigned a representative of each body, and all that might be prejudi- 
cial to the public health was removed. 

September 5, a negro man, aged forty-five years, was attacked with chol- 
era at the house of a friend, some six miles west of Danville, and died 
after an illness of eight hours. The day before he was taken sick, he had 


arrived from Adair County. He had been the body servant of Colonel | 


Robert Miller, of Columbia, who had fallen a victim to the Winfrey House 
epidemic, on the rst instant. The negro, after faithfully nursing his master, 
prepared his body for the grave, and after the funeral started for his friend 
in Boyle County. 

No other cases occurred in the county. 

MeERcER County. — The reports from Mercer County are meagre. Five 
cases are reported as occurring in the town of Harrodsburg, from the 6th to 
the 15th of September. But one death is reported. All the cases occurred 
in the persons of negroes, and it has been found impossible to obtain any 
previous history of the individuals. 


In closing this outline of the Kentucky epidemic we desire to acknowl- 
edge the aid and encouragement extended to us by the medical gentlemen 
of the State. It was imposing a task of no small magnitude upon busy 
country practitioners, to ask a full report of an epidemic, of which no notes 
of cases were kept at the time of occurrence, yet except in a single instance, 
the information was promptly furnished. 


LEBANON, KENTUCKY, Movember, 1873. 
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Abstract of Records of Epidemic of Cholera in ROE im 1873. 


STATISTICS BY AGES. 


Age. | Age. Age. Age. Age. Age. hoes 


by Disease. 


Years. | Years. | Years. | Years. | Years. | Years. | Years. | Years. 


10 to 20.| 20 to 30. | 30 to 40. | 40 to 50.| 50 to 60. | 60 to 70.|70 to 80. | 80 to go. 


STATISTICS. .BY. Six. 
RECOVERIES. 


dD ale. |Female.| White. | Black. WHITE. BLACK. 


Male. Female. Male. | Female.|| Male. 


14 


Sratistics By SocIAL CONDITION. 


RECOVERIES. 


Female.| Male. | Female.|} Male. 


107 | 69 og! 


Ke SUMMARY. 
patsy. 


Age. Age. Total 


2 Mos. | 3 Mos. | 4 Mos.| 1 Year. |2 Years./3 Years.| 4 Years.|5 Years. 5 f0 to, ansenae 


Years. | Years. 


Years. | Total 
over 10 


Years. 


630. 





DEATHS. 


BLAck. 


Female.| Male. | Female. 


- 


E5 halo 


DEATHS. 


Female. 


D aths reported, but of which there is not sufficient Soe to admit of tabulation. 


el McCracken County .. 
Bourbon County . 


4 zeeade County.) .- 
Ay 
ee otal. 


: 180 
76 
60 


316 





REPORT UPON THE COURSE OF CHOLERA THROUGH TWO 
HUNDRED TOWNS AND CITIES IN THE MISSISSIPPI 
VALLEY, IN 1873. 


By ADONIRAM B. JUDSON, M. D., 
Sanitary Inspector of New York. 


THE facts embodied in the following report have been derived chiefly — 
from daily and weekly newspapers of the towns in which cholera made © 
its appearance, and from manuscript reports of trustworthy medical observ- 
ers, forwarded to the Secretary of the American Public Health Association. © 
The latter sources of information were, of course, usually available subse- 
quent to those in the public prints. In such cases the manuscript account ~ 
has, through the courtesy of the secretary, been made use of in preference ~ 
to that of the newspapers. In all cases where comparison has been possi- 
ble, the observations of such medical contributors have been found to verify 
in most particulars, and to amend in others, the newspaper accounts, 
Where discrepancies have occurred, they have been in cases where the ~ 
newspapers have understated, rather than overstated, the severity of the © 
visitation. ‘The following notes upon the cholera in the United States, in — 
1873, are therefore to be considered as falling short of, rather than exag- — 
gerating, the facts. The report is arranged, chronologically by States, as far — 
as possible, and, under each State, alphabetically by towns. It having been ~ 
impossible to exhibit the location of all of the towns on the accompanying 4 
map, the position of some of the smaller ones, in relation to more impor- — 
tant places, has been described in the report. P 

Many of the facts herein compiled were presented in weekly reports made ~ 
to the Sanitary Bureau of the Health Department of New York, through ~ 
the summer of 1873, while the disease was in progress and seemed likely to — 
reach New York. 

LOUISIANA. ; 

Baton Rouge. “Weekly Gazette-Comet,” May 31, 1873: “There have © 
been some few cases of cholera morbus, or spasmodic cholera.” ’ 

Delta, Madison Parish. ‘The Weekly Journal” gives the following — 
facts: “A colored man died on the Crane plantation, of cholera, June 28. — 
Up to July 1, there had been several deaths by cholera on the Utz plan- — 
tation and quite a number on Roundaway Bayou.” ‘There was a death from ~ 
cholera on Fortune’s Fork plantation, July 7, and in the week ending July _ 
29, ten or twelve colored persons died of cholera on the Ballard place. a 

Monroe, Ouachita Parish, Population, 1,749. The report of the sexton — 
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states that the first case of cholera occurred about May 25. In May there 
were sixteen deaths, and from June 1 to July 15, sixty-nine deaths. Total 
deaths from cholera, eighty-five. 

LVew Orleans, Orleans Parish. Population, 191,418. The first death 
from cholera occurred February 9, 1873. See the report of C. B. White, 
M. D., President of the Board of Health. 

Providence, Carroll Parish. Several deaths from cholera are reported in 
the weekly paper the latter part of June. 

Thibodeaux, Lafourche Parish. Population, 1,922. The “ Weekly Senti- 
nel” gives the following facts: From May 10 to May 17, fifteen or more 
deaths from cholera occurred on the Oak Grove and Scudday plantations. 

In the latter half of May, seven deaths from cholera occurred on Mrs. Col- 
lins’, and two on Harang’s plantation. By the end of June there had been 
from forty to fifty deaths from cholera in the Parish, and five more occurred 
the first week in July. 

Vidalia, Concordia Parish. The “ Weekly Herald” states that from June 
to to June 21 there were ten deaths from cholera on the plantation of Mr. 
Lambden. Up to July 19, twenty-six cases and six deaths had occurred 
on Mr. David Miller’s place. 

MISSISSIPPI. 

Holly Springs, Marshall County. Population, 2,406. The “ Memphis 
Appeal” reports three deaths from cholera on July 6, two of them being 
children in one family. 

Fackson, Hinds County. Population, 4,234. The “ Weekly Clarion” re- 
ports ten white and thirteen colored deaths from cholera from May 20 to 
July 4. 

Meridian, Lauderdale County. A death from cholera July 14, and other 
cases panoied 

Vicksburg, Warren County. eee 12,443. The sexton’s weekly re- 

ports give thirteen deaths from cholera in four weeks ending June 9, 1873. 


' ALABAMA. 


Birmingham, Jefferson County. Population of the township, by census 
of 1870, is 1,055. The first case occurred about June 1. (See report of J. 
H. Van Deman, M. D., Health Officer of Chattanooga.) 

Eufaula, Barbour County. Population, 3,185. The “ Eufaula News” of 
June 16, states that the prevalent “painful bowel disease” has abated but 
Bele; ard Tey 15, gives account of the death of a prominent man, from 

“cramp eolic,” 

. Huntsville, Madison County. Population, 4,907. The “ Weekly Demo- 
crat” states that from June 1 to July 23, there were one hundred and ten 
deaths. Of these forty-two are stated to have been from cholera. 

_ Mobile. The “ Eufaula News” of June 5, states that it was cholera mor- 
bus and not Asiatic cholera, which caused alarm in Mobile the preceding 
week, and that there were many cases of cholera morbus or a disease re- 
sembling it throughout the country. 

_ Montgomery. The “Columbus (Ga.) Sun,” of July 27, reports two cases 
' 15 
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of cholera at Montgomery: “A negro buried his wife on Friday, at sunset, 
came home, was stricken with the disease, and died next morning by eight 
o’clock.” 

GEORGIA. 

Atlanta. The “Constitution,” July 3, gives details of a fatal case which 
came from Chattanooga. 

Daiton. The “Columbus Sun” states that a traveller arrived from Chat- 
tanooga, July 2 in the morning, was taken sick at four P. M., and died at ten 
p.m. “His brother is now sick with the disease. Several bad cases of 
cholera morbus in town, but none have so far proved fatal.” 

Calhoun County. The “ Eufaula News” states that a prominent law- 
yer of Eufaula died June 18 in Calhoun County, of “a very violent attack of 
cholera morbus.” 

Columbus. The “ Montgomery (Ala.) Journal,” July 30, 1873: “They 
have the ‘cramp colic’ at Columbus. One death last week from this cause.” 


FLORIDA. 


The “ Jacksonville Union” of July 1, mentions a death from cholera at 
Gainesville, and adds: “ Fatal cases have also been reported at Cedar Keys, 
and elsewhere ”’ in the State. 

ARKANSAS. : 

Little Rock, Pulaski County. Population, 12,380. The first fatal case 
occurred July 5. (See Report of the Board of Health.) . 

Near Little Rock. July 25. (See Dr. J. A. Dibrell’s Report.) “ Little 
Rock Gazette,” July 29, 1873: “It is also reported in medical circles that 
the disease is prevailing at Clear Lake, and through that neighborhood.” 

Osceola, Mississippi County. On September 20 it was reported at Mem- 
phis, Tenn., that cholera had prevailed at Osceola for several days, ane 
that six or seven deaths had occurred there on September 19. 


TENNESSEE. 


Bellevue, thirteen miles southwest of Nashville on railroad. It was re- 


ported to the “ Nashville Union and American ”’ on July 1, that two deaths q 


from cholera had occurred at Bellevue. 


Brownsville, Haywood County. Population, 2,457, fifty-six miles northeast — 


from Memphis. It was reported in the “ Bee”’ that two children of a lady 
who had died of cholera at Memphis on May 26, and been buried at 
Brownsville, had been taken with cholera at Brownsville, and that one of 
them had died. 


Carter's Station, Washington County, twelve miles east of Jonesboro on 


the railroad. It is reported in Knoxville papers that six deaths had oc- 
curred at Carter’s Station from cholera, and that several persons (four in 
one family), were dangerously sick. 

Celina, Overton County. Near the Kentucky line, on the Cumberland 





River, above Nashville. The “ Gainsborough News ” of July 25, says: “ Some : 


disease resembling the ‘ prevailing ’is raging in the neighborhood of Celina.” 


Chattanooga, Hamilton County. Population, 6,093. The first case oc- 


curred June 23. (See Report of J. H. Van Deman, M. D., Health Officer.) 
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Clarksville, Montgomery County. Population, 3,200. The “ Weekly Chroni- 
cle” gives details of ten fatal cases of cholera from June 21 to July 9. 

Clinton, Anderson County. Population, 325. The “ Knoxville Chroni- 
cle” reports two deaths from cholera up to August 7. 

Corbandale, Montgomery County, fifteen miles northeast from Erin, on 
the railroad. ‘The “Dover Record,” July 18, reports three or four cases of 
cholera. 

Duckiown, Knox County. Between Knoxville and Clinton. The “ Knox- 
ville Chronicle,” July 23, reports that “‘a very violent cholera morbus prevails 
at Ducktown,”’ and that ‘a considerable number of deaths had occurred.” 

Erin, Stewart County. It is said that the first attack of cholera occurred 
June 24, and that the population is ordinarily about one hundred, of whom 
fifty left at the first rumor of the disease. The ‘ Dover Weekly Record” 
states that up to July 2, there had been seven white and seven colored 
deaths from cholera, and that during the second attack of the disease there 
were fourteen deaths from cholera from August 5 to August 8. 

Farmington, Marshall County. Population, 919. About fifteen miles 
west of Shelbyville. The ‘Shelbyville Commercial” reports that the 
fourth death from cholera at Farmington occurred July 9. 

Flat Creek Village, Williamson County. Population, 637. The “ Shelby- 
ville Commercial ” reports two or three deaths from cholera during the first 
week in August. 

Fountain Head, five miles from Knoxville. F. K. Bailey, M. D., in the 
“Nashville Medical and Surgical Journal,” states that a family journeyed 
from Chattanooga to Knoxville and thence to Fountain Head. At Knox- 
ville a boy was taken sick with diarrhoea, and at Fountain Head six deaths 
occurred in this family and among the neighbors, 

Gallatin, Sumner County. Population, 2,123. The “ Weekly Examiner ” 
says that the first death occurred May 30, and that “the total deaths from 
cholera from May 31 to this date (July 12), at Gallatin have been one hun- 
dred and four, of which eighty-eight were colored and sixteen white.” 
June 28: “ With a disorganized force, and amid the awful scenes of death 
on every hand; in the almost painful quiet of our streets, only broken by 
the rattle of hearses, we have managed to issue daily bulletins as to the 
progress of the epidemic, as well as a half sheet of our weekly to our sub- 
scribers.”’ 

Galveston. Correspondence of Louisville “‘ Courier—Journal,” of July 4, 
states that the cholera has subsided at Galveston, Tenn. 

Goodlettsville, Davidson County, thirteen miles north of Nashville on the 

railroad. The ‘“ Nashville Union and American” reports that up to July 3 
there had been twenty-two deaths — eight white, fourteen colored, — from 
cholera at Goodlettsville. 

Greeneville, Greene County. Population, 1,039. The first fatal case of 
cholera in Greeneville reported by the Knoxville and Greeneville papers, 
died June 11, after an illness of two days. In the following week there were 
thirteen deaths. The last fatal case reported occurred July 15. “ National 
Union,” July 31: “ Belowwe give a full list of the cholera deaths in Greene- 


i. 
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ville, according to the most reliable records kept: Total white, thirty-two ; 





total colored, seventeen ; grand total, forty-nine.” The following words are | | 


added: ‘“ We are acquainted with some fifty additional deaths through the 
county, so we think the grand total for our county would reach one hun- 
dred, that being a safe but not exaggerated estimate.” 

Near Hartsville, Sumner County. The “Gainsborough News,” and 
“‘ Louisville Courier-Journal” report the appearance of cholera on Little 


Goose Creek, about five miles north of Hartsville, on July 7. Eight deaths — 


occurred, chiefly in one family. 

Fonesboro, Washington County. Population, 1,445. Letter to E. Har- 
ris, M. D., from W. R. Sevier, M. D., October 1, 1873. “Some four or five 
weeks elapsed from the time of its departure from Greeneville before it 
assumed an epidemic form in our town. During this period quite a number 
of cases occurred in the intervening country, some of which were of very 
malignant character. Two cases, both of whom were refugees from Greene- 
ville, occurred here some days prior to its actual development as an epi- 
demic. One of these was of a violent character, the other was not. Both 
recovered. ‘The first case among our resident population was the wife of a 





gentleman, who had waited constantly at the bedside of the first mentioned 
case in the capacity of nurse. ‘The houses were a quarter of a mile apart. 
Those who believe the disease to be contagious impute the attack to the 
poison conveyed in the clothes of the husband. No other case occurred 
after that date (15th) until the 24th July, when it at once assumed an epi- 
demic form. ‘The period marked by the greatest fatality was from zg9th 
July to August 1, inclusive of both dates.” The ‘Jonesboro Herald and 
Tribune,” gives a list of names and dates of fatal cholera cases in Jones- 
boro, from which is compiled the following table :— 
Deaths from Cholera in Fonesboro, Tenn., in 1873. 
Number of Number of Number of 
Date. Date. Date. 
Deaths. ‘ Deaths. Deaths. 
July 15 I July 26 I Aug. I 5 
20 I 29 I 2 2 
23 I 29 5 a I 
24 I 30 4 5 2 
25 I 31 2 6 I 





Besides the above, four persons who contracted the disease at Jones-— 


boro died, —two at Knoxville, and two on Little Limestone Creek, below 
Jonesboro. The “ Jonesboro Herald and Tribune” adds: “ From July 15 
to August 6, thirty-four deaths occurred from the disease, which, taking 
into consideration the fact that not more than one hundred people remained 
in town during the prevalence of the disorder, shows a death-rate scarcely 
ever equalled.” 
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Kerrville, Shelby County. The “ Memphis Avalanche,” May 9, 1873, 
reports: ‘The sudden death of about twenty hands on the Memphis 
and Paducah railroad, in the northern part of Shelby County, and the 
sickness of others, have alarmed the neighborhood. The cause is not 
known, but the facts are rather appalling.” May 13: “ Dr. Black, of Kerr- 
ville, Shelby County, on the Memphis and Paducah railroad, attended the 
laborers who died suddenly and whose death caused something like conster- 
nation in the northern part of this county. Dr. Black states that Mr. 
. Ledbetter had charge of seventy-five Tennessee convicts, and fifty free 
laborers, who were working on the first twenty-one miles from Memphis. 
Patrick Smith had fifty hands and worked on the Covington end. Of all 
these seven convicts died, one white guard, and Mr. Smith. The doctor is 
of the opinion that the men died of malaria stirred up in the deep cuts 

filled with rotten wood and inhaled by them. In support of this theory he 
states that those who worked first in the cuts were the first to get sick ; 
those who worked in the dump cars were the next that were attacked, and 
those who were not in contact with the dirt or the cuts escaped sickness. 
When the patient lived eighteen hours he was very likely to recover, but 
that in those cases which proved fatal the patients died within six or eight 
hours after the attack. ‘The Tennessee convicts have been removed from 
the road because the disease is pronounced a local one. ‘The free laborers 
can remain or not, as they please.” (See Nashville, Tenn.) 

Knoxville, Knox County. Population, 8,008. F. K. Bailey, M. D., 
reports eighteen fatal cases from June 24 to August 22, 1873. 

Lebanon, Wilson County. Population, 2,073. ‘Cholera in Lebanon and 
Vicinity,” by J. L. Fite, M. D., in “ Nashville Medical and Surgical Jour- 
nal” : “Two young men came up from Nashville about the 6th of June. 
One of them was attacked with cholera on the 8th and died the same day ; 
the other was attacked about the same time, and died several days after. 
_ The next case occurred in the person of a stout negro man seven days 
afterwards. . . . . He lived about fifteen hours, The epidemic then 
spread rapidly over the town, confining itself to no particular locality.” 
The “ Weekly Herald” states that the young man first mentioned as arriv- 
ing from Nashville, “came up from that city on Friday’s train (June 6). He 
was suffering from diarrhoea when he came.” The “ Weekly Herald ” 
gives names, residences, and dates, “from official cemetery records,” of 
cholera deaths occurring in Lebanon and its immediate vicinity. The 
following table is compiled from this list; ~ 
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Deaths from Cholera in Lebanon, Tenn., in 1873. 











NumBer oF DEATHs. Numpser oF DEATHs. 
Date. VR nG wae re IESG ol Date. 
White. Colored. ; White. Colored. 
June 8 wa - June 28 - 2 
15 = I 29 I - 
16 - 3 July 1 - I 
17 I 4 3 ~ I 
18 I 2 4 - I 
20 I - 5 ~ Z 
21 4 I 
24 5 : IOLAIS etyrs ee 9 19 
OTAL: es en te ae ee 28 





Near Lebanon, Wilson County. The “ Weekly Herald” reports the fol- 
lowing deaths from cholera in Wilson County, outside of Lebanon: At 
Shop Spring, June 27, one; June 29, one; July 5, one. Some time before 
July 2, at Huddleston’s Cross Roads, one; at Silver Spring, one ; near © 
Taylorsville, one ; July 2, three miles east of Lebanon, one; July 5, eight 
miles east of Lebanon, one; and on Cainsville Road, seven miles from 
Lebanon, one. 

Limestone Station, Washington County, half way between Greeneville and 
Jonesboro, The ‘“ Knoxville Chronicle,” August 3, 1873: ‘Three mem- — 
bers of a family, living at Midway, were attacked with the dread ‘ prevail- 
ing,’ and died, when the remaining members fled to Limestone, and have all 
since been attacked with the same disease in a very violent form.” 

Near Loudon, Roane County, twenty-eight miles southwest from Knox- 
ville. The “ Knoxville Chronicle” reports a fatal case of cholera six miles 
from Loudon, August 2. 

Loy’s Cross Roads, Union County. Population, 468. The “ Knoxville Press 
and Herald,” August 6, reports three deaths from cholera at Loy’s Cross — 
Roads on August 1. | 

Memphis, Shelby County. Population, 40,226. The history of the cholera — 
in Memphis, in 1873, has not been written, probably because the medical 
men who survived the cholera were occupied with duties connected with 
the succeeding epidemic of yellow fever. The facts and surmises furnished 
by the newspapers are presented below. ‘They give a very imperfect view — 
of a severe and fatal epidemic. “Memphis Avalanche,” May 18: “In the 
death of , our city lost yesterday one of its best and most pro- 
gressive citizens. . . . . His death was the result of acute dysentery, 
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which compelled him to leave his place of business on Midas ee morning 
last (May 14), to which he was never to return.” “ Avalanche,” May 20: 
“The prevailing epidemic, now sweeping over Memphis, bears the eupho- 
nious title of ‘ Strawberry Festival.’” mo 29: “The cholera morbus ex- 
citement is not so intense as it was.” ‘‘ Memphis,” June 4, — , 
“No alarm was felt until ee when the physicians generally sored 
that it was cholera, some classing it as ‘sporadic,’ and others as ‘ Asiatic.’ ” 
On June 4, the Common Council refused to adopt a resolution passed 
by the Board of Aldermen, creating a Board of Health. June 16, both 
branches of the City Council adopted an ordinance creating a Board of 
Health. 

The “ Memphis Appeal,” June 2G ce Lowell came; ., ee 
is stated that three emigrants from Hungary, on their way to Asie four 
months ago, were landed and died in New Orleans of cholera. Therefore 
the dispatches from the Spanish Consul at New Orleans, to the Alcalde of 
Havana, which caused New Orleans vessels to be excluded from that port. 
This quarantine against New Orleans at Havana, was rigidly enforced two 
or three weeks before we heard of strangely sudden deaths in this vicinity. 
Then we are told two railroad laborers from New Orleans went to work on 
the Paducah Road, fifteen miles north of Memphis. (See Kerrville, Tenn.) 

These brought with them, from New Orleans, seeds of disease imported by 
the Hungarians. Other laborers were attacked, and thence the infection 
or contagion spread over the whole limestone watered region of the United 
States.” The “Memphis Appeal” gives the following causes of death 
from books of the undertakers from June 6 to 13, both days inclusive :— 





Segieras.) .) . 39:}'SummrComplaintr'| Suicide . . . .1} Measles)... .) «2 
Cholera Morbus 11 | Unknown. . .21| Old Age. . . .1j| Dyspepsia . . .I 
- CholeraInfantum 6 | Dysentery. . - 6| Teething.'. . .3] Heart Disease. .1 
Binzestion ee Gyeatsanitye ts (so) fp Plux’!.” |... 3°) Debility: a7 tages 
Consumption . 4, Premature Birth. 1 | Apoplexy . . .1 | Comp. of Diseases I 
Meningitis . . 1 | Small Pox. . . 1! Chronic Diarrhoea 1 | Inflamm. of Brain 1 


‘Lota, fa. ae 





Week ending June 8, 1873, 55 interments. June 17, 15 interments (cholera, 10). 


( 

Corresponding week, 1872, 26 interments. June 18, 15 interments (cholera, Ir). 
Average weekly for 1872, 19 interments. June 19, 33 interments (cholera, 19). 
June 9, 11 interments. June 20, 24 interments (cholera, 17). 
June Io, 18 interments. June 21, 14 deaths from cholera. 
June 11, 24 interments. June 22, 19 interments (cholera, 9). 
June 12, 19 interments. June 23, 8 interments from cholera. 
June 13, no report. June 24, 20 interments (cholera, 13). 
June 14, 12 interments. June 25, 14 interments from cholera. 
June 15, 21 interments. June 26, 7 interments from cholera. 
June 16, 19 interments (cholera and chol- June 27, 9 interments from cholera. 

era infantum, 15). June 28, 12 interments (cholera, 8). 


“ 
wcy 
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June 29, 4 interments from cholera. July 5, 13 interments (cholera, 5). 
June 30, 22 interments (cholera, 7). July 6, 15 interments (cholera, 6). 
July 1, 19 interments (cholera, 8). July 7, 22 interments (cholera, 3). 
July 2, 25 interments (cholera, 11). July 8, 1 interment from cholera. 

July 3, 20 interments (cholera, 6). July 9, 3 interments from cholera. 
July 4, 2 deaths from cholera. July 12, 5 interments (cholera, 2). 


According to the above mortuary reports, manifestly imperfect as they 
are, there were in Memphis in six weeks, from June 1 to July 12, five hun- 
dred and twenty-two deaths, of which two hundred and twelve were caused 
by cholera. 

Midway, Greene County, nine miles west of Greeneville, on railroad. 
Population, 752. The following is quoted from the “ Knoxville Chronicle :” 
“Midway, Tenn., August 4, 1873. . . . . There have been only three 
or four cases of cholera immediately in the village, one only proving fatal, 
and that was a colored boy that was living with me. He was taken sick on 
the morning of the 18th of July, and died within fourteen hours, of spo- 
radic or Asiatic cholera. ‘To give you some idea of the fatality of the dis- 
ease, I inclose a draft representing one square mile, including all the deaths 
from cholera in this immediate vicinity. This includes a population of 
about eighty-five persons, all told, twelve of whom died of cholera within 
twenty-two days, six of cholera morbus and six of sporadic cholera. ‘The 
entire population of the families of whom these twelve died, number forty- 
eight persons. On the 18th and roth of July, five died of sporadic cholera, 
including the boy at my house, and the wife and three children of John G, 
Hahn, a tenant on my farm. Forty-eight hours from the time the first one 
was attacked all five were dead, and only thirty-four hours from the death 
of the first the fifth one was a corpse. The: wife and two children were 
buried in one grave, the three dying within twelve hours. Mr. Hahn and 
his only living child is at my house. The child is convalescent from chol- 
era, and I think will recover. Mr. Hahn has not had the cholera... . . 
The inclosed drawing represents a small section of limestone country, in- 
cluding a branch heretofore known as the Seven Springs, but now known 
as Cholera Branch. The citizens of Midway all use cistern water. My 
work hands had been using water out of a freestone spring, but from some 


cause unknown, the colored boy and Mr. Hahn’s family drank out of Chol- 


era Branch, in which it is said some cloths had been thrown from those 
that had died. ‘Two days after they had thus drunk the five were dead.” 


Morristown, between Knoxville and Greenville. The “ Nashville Banner,” — 


June 18, reports two cases at Morristown. 
Mosheim, Greene County, seven miles west of Greeneville. Letter 


already quoted (see Midway): ‘There have been eight deaths from 


cholera at Mosheim.” ‘“ Knoxville Press and Herald”: “One family, 
composed of husband, wife, and child, all died.” 
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Murfreesboro, Rutherford County. Population, 3,502. The “ Monitor” : 
gives names and dates of fatal cases of cholera in Murfreesboro, from — 


which the following table is compiled :— 
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Deaths from Cholera in Murfreesboro, Tenn., in 1873. 
NuMBER OF DEATHS. Number OF DEATHS. 


Colored. White. Colored. 


3 ear Murfreesboro. The “ Monitor” gives facts from which the fol- 
ywing table, of deaths in the country near Murfreesboro, is compiled : — 


f o. 
_ Deaths from Cholera in the Country near Murfreesboro in 1873. 
NuMBER OF DEATHs. NuMBER OF DEATHS. 


White. | Colored. 


24 
iT Gtaletecs..4 


TOTALLY on ui 


2 (whites) from cholera in the Big Spring district, six or eight miles a 
theast of town, on August s, and three deaths from cholera on a farm, — 
Jefferson Rmipike, about ten miles north of Murfreesboro, in the 

ending September 6. 


te), 
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Nashville, Davidson County. Population, 25,865. A history of the 
cholera in Nashville in 1873, is given by W. K. Bowling, M. D., in the 
“* Nashville Medical and Surgical Journal.”’ The first fatal case marked by 
cholera symptoms, mentioned by him, occurred May 26. ‘The patient died 
May 29. From May 29 to June 7 he reports six fatal cases, and states that 
the deaths of some negroes were reported about the same time. From 
June 7 to the close of the epidemic, the number and dates of fatal cases of 
cholera are derived from the Nashville newspapers. The totals are: Whites, 
two hundred and forty-four ; colored, four hundred and three ; grand total, 
not counting the deaths prior to June 7, six hundred and forty-seven. 

The “ Louisville Courier-Journal,” of July 1, 1873, states: ‘ Nashville, 
June 30. The cholera is now almost wholly confined to the Penitentiary 
just outside the city limits, seventy-five convicts being down with it. Only 
nine deaths have resulted from the disease in the institution during June. 
It is believed by many that the convicts who contracted what was then sup- 
posed to be the malarial fever on the Memphis and Paducah road, and 
were sent here a month ago to recruit their health, brought the cholera to 
Nashville, the fever or the cholera being one and the same.” (See Kerr- 
ville, Tennessee.) 

Old Union, Shelby County. ‘The ‘“‘ Memphis Ledger” reports six deaths 
from cholera at the residence of , Old Union, near Cuba, and 
fatal cases among the negroes at the ‘‘ Noblin Place.” 

Ooltewah, Hamilton County, seventeen miles east of Chattanooga, on 
railroad. Population, 1,102. The ‘ Knoxville Chronicle,” July 25, reports 
two deaths from cholera at Ooltewah on July 22, and adds: ‘This makes 
four or five deaths from the ‘prevailing,’ reported at that place during the 
past week.”” The “Chronicle ” also reports a fatal case at Ooltewah the 5th 
of August. 

Palmyra, Montgomery County, sixteen miles northeast of Erin, on the rail- 
road. The “ Dover (Tenn.) Weekly Record,” July 4, 1873, says: “Twelve 
deaths are reported to have taken place at Palmyra from cholera since it 
commenced.” 

Raccoon Valley, Union County, near Maynardsville, twenty miles north- 
east from Knoxville. A Knoxville paper reports the death from cholera of 
Mr. Pleas. Miller and Dr. Lewis, and the occurrence of five other cases, 
three of them in a critical condition. 

Richland, Sumner County, fifteen miles north of Gallatin, on the railroad. 
The ‘Gallatin Examiner, Extra,” of June 19, reports four deaths from 
cholera at Richland. 

Rogersville Function, Hawkins’ County, eighteen miles west of Greeneville, 
on the railroad. The “ Knoxville Press and Herald” reports the death from 
cholera, at Rogersville Junction, August 1, of a man whose daughter died 
during the week ending July 26, of the same disease. Also fatal cases 
August 25 and 26. 

Sharp’s Settlement, Campbell County, between Loy’s Cross Roads and 
the Kentucky line. The ‘ Knoxville Chronicle,” August 5, reports the 
death from cholera, at Sharp’s Settlement, of a man from Raccoon Valley. 
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Shelbyville, Bedford County. Population, 1,719. The “Weekly Com- 
mercial” gives the following facts in regard to cholera: “‘ The first fatal case 
occurred about June 6, the second on June 17. Up to June 21 there were 
seven fatal cases, and from June 21 to July 11, there were (nineteen white 
and forty-three colored) sixty-two deaths from cholera. The disease then 

_ almost entirely disappeared until the death, on August 2, of two well-known 
residents, members of the same family. They were taken sick at 10 P. M., 
and died early the next morning.” 

Springfield, Robertson County. Population, 2,140. The “Weekly 
Record ” reports deaths from cholera as follows: ‘June 18, one ; 20, one; 
21, one; 23, one; 24, one; 26, three ; 27, one; 29, one; 30, two. Whites, 
three ; colored, nine ; total from June 18 to June 30, twelve.” July 14, 
an old citizen of the county died from cholera near Bethlehem Church. 

Téelford’s Station, Washington County, five miles west of Jonesboro, on 
the railroad. The ‘“ Knoxville Press and Herald” reports a death from 
cholera, August 4. 

Union City, Obion County. Population, 2,479. The “ Louisville Courier- 
Journal” reports two deaths from cholera at Union City, Tennessee, on July 
16. The “ Union City Weekly Courier ” reports twenty-nine cholera deaths 
in the week ending July 25. The “ Courier-Journal”’ reports as follows : 
five deaths in the country around Union City on July 30; and fifteen in 
the week ending August 8 ; four deaths in Union City on August 11, and 
three on August 14. The “ Weekly Courier,” August 15, 1873: ‘“ This 
fearful disease still lingers in our midst. . . . . Itis now more than 
six weeks since the first case of cholera occurred in this city. 

The whole number of deaths oe cholera in the city limits since its a 
appearance to date is fifty-one.’ 

Wallace’s Cross Roads, Anderson County, twenty miles northwest of 
Knoxville. Population, 791. The “ Knoxville Press and Herald ” reports 
the death, from cholera, of a prominent man August 29, and the death of 
another man resident in the same house on August 30; also a death from 
cholera in the same vicinity September 12, and the occurrence of several 
cases which recovered, among them a son of the first mentioned case. 

Whitesburg, Jefferson County, between Knoxville and Greeneville, on 

railroad. Population, 518. The “ Knoxville Press and Herald”’ reports the 
death from cholera of a resident of Whitesburg, the sickness of his child, 
and the death, on July 10, of his mother-in-law. 

Winchester, Franklin County, thirty miles southeast from Shelbyville, on 
railroad. The “Shelbyville Commercial” reports two deaths from cholera 
on July 27. 

On Wolf River, near the Kentucky line, south of Columbia, Kentucky. 
The “ Columbia (Kentucky) Spectator,” July 3, 1873, reports several deaths 
from cholera. 

KENTUCKY. 
Ballard County. The “St. Louis Democrat” reported the following: 
“Cairo, July 2. Four men belonging to the force at work on the Missis- 
sippi Central Railroad extension in Kentucky, six miles below Cairo, died 
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last night from cholera, and several others are reported dangerously ill from 
the same disease.” The “ Cairo Bulletin,” of July 6, reported: “ Out of a 
camp of twenty men, in less than three days, nine of them died ; and in the 


other camps the men died in the same proportion. In all probably twenty — 


men died from Monday morning (June 30), to Thursday night (July 3), 
when the men were disbanded, the camps broken up, and the works, for 
the time being, deserted. 

Bowling Green, Warren County. Population, 4,574. First case, June 3. 





See Report of Ely McClellan, M. D. “ History of Cholera in Twenty ~ 


Counties in Kentucky.” 


Boone County. “Paris Kentuckian,” July 16, 1873: ‘“‘Three cases of © 


cholera have occurred near North Bend in Boone County, all colored 
people, all in one house, and all fatal.” 

Boyle County, between Lancaster and Lebanon. First case August 30. 
See Report of Ely McClellan, M. D. 

Bryantsville, Garrard County, seven miles northwest of Lancaster. Pop- 


ulation, 2,656. The “Owensboro Monitor,” August 27, 1873, states that 7 


“Mount Vernon and Bryantsville are also similarly affected” (as Lan- 
caster). The “Lancaster News” reports a death from cholera on Septem- 
ber 2, at Bryantsville. 

Burkesville, Cumberland County, twenty-five miles south of Columbia. 
Population, 2,774. ‘The ‘Weekly Courier” reports the death of a negro 
from cholera on September ro. 

Cadiz, Trigg County, twenty miles west of Hopkinsville. Population, 


680. The “ Princeton Banner,” July 24, 1873, reports: “‘ There have been ~ 
fifteen deaths in Trigg County from cholera during the past four weeks ; six . 


at Rockcastle ; three at Trigg Furnace ; four at Cadiz, and two elsewhere.” 
Columbia, Adair County. Population, 506. T. Q. Walker, M. D., states, 


in a letter to Dr. E. Harris, of New York, that “the first case was Tom ~ 
Montgomery, forty years old, colored, taken sick August 26, died August © 
29. His place at the stable was taken by the boy Tom, who was taken sick — 


August 29.” See Report of Ely McClellan, M. D. 


Covington, Kenton County. Population, 24,505. The ‘Weekly Jour-— 


nal” reports “a few fatal cases of cholera” in the week ending June 28, and 


the death from cholera of a mother and son, the latter on July 7, after an 
illness of ten hours, and the former on July 8, after an illness of seven hours. — 
The “Cincinnati Commercial,” July 17, says the cholera in West Cov- — 
ington “is said to be on the increase, and as many as fourteen deaths are 


reported for the past two weeks.” ‘The “Commercial” reports, July 23: 


“Covington. Four more cases of cholera have come to light, two of them — 


fatal. ‘They all occurred in one neighborhood, and within the past two 
or three days.” The “ Weekly Journal,” July 26, reports: ‘The cholera 
lingers in the city. A few cases have occurred during the week.” 

Dekoven, Union County, southwest of Henderson. The “ Union County 
Advocate” reports the occurrence of several cases of cholera, and one 
death at or near Dekoven, or Shotwell’s Mines. 

Elizabethtown, Hardin County. Population, 1,743. First case, July 8, 
1873. (See Report of Ely McClellan, M. D.) 
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Frankfort, Franklin County. The “ Yeoman,” July 8, reports the sudden 
death of a man with choleraic symptoms. 

frankiin, Simpson County. Population, 1,808. First case June 5. (See 
Report of Ely McClellan, M. D.) The “ Weekly Soot 5 gives mortuary 
lists from which the following is compiled :— 


Deaths from Cholera in Franklin, Ky., in 1873. 














NuMBER OF DEATHS. Number oF DeEatus. 
Date. 17 28 £1 5 Sat ae Se Date. 

White. Colored. White. Colored. 

June 22 I - July 8 I I 

25 3 ~ 10 intl I 

26 I - II I I 

27 I I 12 - I 

28 I I Fr - I 

July 1 5 2 16 I - 

2 2 I 17 I I 

3 I 2 18 - I 

4 2 4 20 - I 

5 3 I 21 — Z 

6 I I 22 - I 

7 3 2 
sotals «iets 28 25 
OBA 5 eae Srl hs 53 





The “ Weekly Pantagraph” reports a death from cholera in Franklin, 
August 4. 

Near Franklin. ‘The “ Bowling Green Democrat” reports several deaths 
from cholera in the southwestern portion of Simpson County, in the week 
i ending August 2. “There were altogether one hundred deaths from chol- 
era, in Franklin (town) and Simpson County. 

Near Glasgow, Barren County. The “Glasgow ‘Weekly Times ” gives 
the following facts in regard to cholera: From July 1 to 5 there were six 
sudden deaths from cholera in a colored settlement on the Woodsonville 
Road, a mile and a half north of Glasgow. On July 22, the son of a prom- 
inent citizen died of cholera at his father’s residence, four miles from town. 
On August 4 and s, three deaths from cholera occurred in the neighbor- 
hood of Beaver Creek Bridge, about three miles north of Glasgow. On 
August 12, 19, and 21, three colored persons died of cholera, eight miles 
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southwest of Glasgow, on Beaver Creek. ‘Total deaths from cholera, in the 
country, near Glasgow, from July 1 to August 21, thirteen. No cases oc- 
curred in Glasgow. | 

Grayson, Carter County. Population, 152. The “ Vanceburg Kentuck- 
ian,” July 11, 1873, says: ‘‘ Several cases of the cholera in Carter County. 
We are informed that twenty-one persons have died with the disease at 
Grayson, generally negroes. One case has been reported at Olive Hill. 

Hardin's Bottom, Henry County. The “Frankfort Yeoman”’ reports 
eleven fatal cases of cholera at Sand Ripple and Hardin’s Bottom, a neigh- 
borhood on the Kentucky River and Henry County, from July 12 to July 21. 
“The cases that proved fatal died in from six to twelve hours after being at- 
tacked.” A family which had fled from the cholera returned in due time; 
but two or three days after they reoccupied their house at Sand Ripple, two 
of them died of cholera, August 11, and before August 15 a third member of 
the family died at Union Church, where he had gone to bury the two bodies, 
and two others of the family died, six miles from home, as they were fleeing 
for safety. 

farrodsburg, Mercer County. (See Report of Ely McClellan, M. D.) 

fTartford, Ohio County, twenty miles southeast of Owensboro. Popula- 
tion, 511. The ‘“ Frankfort Yeoman,” July 29, 1873, says: “The disease 
still lingers at Princeton, Covington, Worthville, Hartford, and one or two 
other places in this State.” 

Henderson, Henderson County. Population, 4,171. The “Weekly News” 
furnishes the following facts: “‘ There were deaths from cholera as follows : 
June 23, one; June 28, one; June 30, one; July 1, one; and July 2, one. 
In the week ending July 15, there were fourteen deaths in Henderson, some 
of which, perhaps all, were from cholera. On July 25 and 26, a father and 
daughter died of cholera.” 

Hickman, Fulton County. Population, 1,120. The “Weekly Courier” 
reports three cholera deaths: on July 28, and August 12 and 13. 

ffopkinsville, Christian County. Population, 3,136. The “ Weekly New 
Era” reports as follows: “ There were five fatal cases resembling cholera 
up to July 21. There was a fatal case of cholera on August 4, and two on © 
August 6, and another, the date of which is not given. There were two 
deaths from cholera in the week ending August 15. The above cases oc- 
curred in Hopkinsville.” 

Famestown, Russell County, fifteen miles southeast of Columbia. Popu- 
lation, 138. The ‘Lebanon Weekly Standard ” reports six or seven severe 
cases of cholera at Jamestown, on the 21st and 22d of September. 

Lafayette, Christian County, fifteen miles southwest of Hopkinsville. 
Population, 215. The ‘‘ Dover (Tennessee) Weekly Record ” reports the 
death, from cholera, of two colored women at Lafayette, August 24. 

Lagrange, Oldham County. Population, 612. First case, July 8. From > 
July 8 to 29, there were thirty-one cases, fifteen of which were fatal. (See 
Report of Ely McClellan, M. D.) 

Lancaster, Garrard County. Population, 741. The “Weekly News” 
gives mortuary reports from which the following table is compiled :— ; 
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Deaths from Cholera in Lancaster, Ky., in 1873. 








NuMBER OF DEATHs. NuMBER OF DEATHS. 


Date. Se onary Oe go rae Date. 
White. Colored. White. Colored. 

Aug. 15 I I Aug. 27 I I 
16 _ I 29 I I 
19 ~ 3 3° I I 
20 I 3 Sept. 2 - I 
21 - 4 3 ~ I 
22 3 2 4 - I 

23 2 I 
LOtalserenears I2 21 

24 2 

9 Oa a eae 33 








_ The first case occurred August 10. (See Report of Ely McClellan, M. D). 
Larue County, between Lebanon and Elizabethtown. The “ Elizabeth- 
town Weekly News” reports the death of one negro, from cholera, at Mar- 
shall’s, and two at Goodin’s, August 5, in Larue County. 
Lebanon, Marion County. Population, 1,925. First case died July 19, 
second case died August 11. (See Report of Dr. Ely McClellan.) 
Logan County, between Franklin and Hopkinsville. The “ Russellville 
Herald” gave the following facts: “In South Logan, in the neighborhood 
of Red River Church, and around Shocco, near the Tennessee border, the 
cholera is prevailing to an alarming extent.” In this neighborhood, 
twenty-eight deaths, from cholera, are reported from July 17 to August 23. 
Louisville, Jefferson County. Population, 100,753. (See Report of Dr. 
McClellan.) The “Courier-Journal,” July 4, reports the arrival of the 
steamboat ¥. D. Parker, from the Mississippi River, having had two deaths 
’ and several cases. 
Maysville, Mason County. Population, 4,705. First case, June 29. (See 
Report of Dr. Ely McClellan.) 
_ Near Maysville. The “Maysville Bulletin ” reports the death, from chol- 
era, of two members of a well-known family, living near the North. Fork 
Bridge, on July 4 and g, and the occurrence on July 13, of a third case, 
which recovered. 
Metropolis. The “ Paducah Kentuckian,” July 11, 1873, reports that 
several cases of cholera had occurred at Metropolis. 
Middletown, Bourbon County. Population, 492. <A death from cholera, 
at Middletown, was reported August 17. 
Millersburg, Bourbon County. Population, 675. First case July 11. 
(See Report of Dr. Ely McClellan.) 
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Mount Vernon, Rock Castle County. (Twenty-five miles southeast of 
Stanford, on railroad.) Population, 252. (See Bryantsville, Ky.) 

Nelson County. Between Lebanon and West Point. (See Report of Dr, 
Ely McClellan.) 

Newport, Campbell County. (Opposite Cincinnati, O., and east of Coy- 
ington.) Population, 15,087. The ‘“‘ Weekly Leader” June 21, 1873, reports 
the prevalence of cholera morbus in Newport. ‘The Leader,” August 9, 
says : “There is more sickness now among the hands at the Licking River 
saw-mill than there has been for years. ‘There has been, on an average, 
for the last month, four men off, from sickness, every day; the disease 
being cholera, cholera morbus, or whatever the severe current bowel com- 
plaint may be termed. Within four weeks there have been six deaths by 
cholera within one square of the Licking River saw-mill.” 

Oddville. “The Paris Kentuckian ”’ reports two sudden deaths, at Odd- 


ville, from cholera, July 10 and 13. 
Olive Hill, Carter County. Seven miles west of Grayson. Population, 


737. See Grayson, Ky. 

Owensboro, Daviess County. Population, 3,437. The “ Weekly Monitor” 
reports nine fatal cases of cholera in Owensboro from the middle of August, 
to about the 7th of September. 

Paducah, McCracken County. Population, 6,866. First case May 21. 
(See Report of Ely McClellan, M. D.) 

Princeton, Caldwell County. Population, 1,012. The ‘“ Weekly Banner” 
reports cholera deaths in Princeton as follows: July 1g, one ; 22, one; 27, 
two ; 30, five. The “ Paducah Kentuckian ” reports two deaths on July 31, — 
and August 1, and, on August 7, states that the cholera is on the increase 
at Princeton. | 

Republican. ‘The “ Lancaster News” reports a cholera panic at Republican, 

Rockcastle, Trigg County. Population, 80. (See Cadiz, Ky.) 

Stanford, Lincoln County. Population, 752. First case August 22. (See — 
Report of Dr. Ely McClellan.) | 
Taylor County, between Lebanon and Columbia. First case July 17. 

(See Report of Dr. Ely McClellan.) 

Washington County, north of Lebanon. The “ Lebanon Standard” re- — 
ports two deaths from cholera September 29 and 30, the former on Beech — 
Fork, and the latter on Pleasant Run, in Washington County. 

West Point, Hardin County. Population, 206. The “Shelby (Ky.) Cour- — 
ant,” September 4, 1873, states that, ‘In Hardin County, near West Point, 
on Sunday week (August 24), eighteen railroad hands were buried ; and on 
Monday (August 25), twelve more, all deaths from cholera ; and some six 
miles further on, there were ten or fifteen more deaths last week.” These 
deaths are said to have been among railroad laborers. 

Woodburn, Warren County. Population, 1,352. The ‘ Bowling Green 
Democrat ”’ prints a letter dated Woodburn, July 2: ‘“ Counting those with 
the first symptoms, I make somewhere near sixty cases in this place, from 
which our physicians have lost eight, up to eight o’clock this evening.” 

Worthville, Carroll County, twenty-eight miles east of Lagrange, on rail- 
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road. Population, 417. The “Louisville Courier-Journal” reports the 
sudden death of a negro railroad hand at Worthville, from cholera, on July 
23. (See Hartford, Ky.) 

MISSOURI. 


Columbia, Boone County, twenty-five miles southeast from Fayette. Pop- 
ulation, 2,236. The ‘‘ Weekly Statesman,” September 19, reports that four 
deaths, after a brief and severe illness, occurred on September 13. 

fayette, Howard County. Population, 518. The “ Weekly Advertiser” 
states that from July 17 to 31, there were seven white and nine colored 
deaths from cholera, and that ‘on Monday, August 18, the pestilence again 
broke out in a family which had returned to town. Four deaths occurred 
in this house in twenty-four hours.” ‘The ‘“ Advertiser” of September 4, 
prints a letter from U.S. Wright, M. D.: “Up to date there have been in 
this town forty deaths from cholera, with perhaps seven deaths occurring in 


the country within a few miles from town.” 


ffannibal, Marion County. Population, 10,125. In a letter to Dr. E. 
Harris, from James G. Hickman, M. D., Hannibal, August 12, 1873, Dr. 
Hickman says: “ The first case was June 6, a negro man, 


aged sixty years, recovered. Lost in his family, in close succession, wife 


and two grown daughters. Second case, a family young man, first thought 
to have sporadic cholera, lived several days and died from uremia ; his 
mother died in twenty-four hours afterwards. Third, stout male, aged forty, 


taken suddenly and died in eight hours, no more cases taking place in 


the family. Fourth, family man, aged fifty, taken suddenly and died in 


‘nine hours , one more case in two days in the same family, died in seven 
hours. We have had some sixty-five deaths since the disease visited us, and 


all but five cases were in the Fourth Ward, known as South Hannibal. In 
most all the families several members suffered, and Union Street was the 
greatest sufferer. ‘The disease is yet with us.” 

Hogan Mountain, Iron County, nine miles south of Pilot Knob, on rail- 


road. “Ironton Weekly Enterprise” of October 16, 1873: “It is said 


that several cases of cholera occurred in the vicinity of Hogan Mountain 
during the past two or three weeks, two or three of which were fatal.” 

tron Mountain, St. Francois County, five miles north of Pilot Knob, on 
the railroad. The “Ironton Weekly Enterprise” states that five deaths 
from cholera occurred in one family at Iron Mountain, September 21 
and 22. 

Fefferson City, Cole County. Population, 4,420. The “ Missouri Repub- 
lican”’ states that six cases of cholera and three deaths had occurred in the 
Penitentiary at Jefferson City up to July 31, and that on that day a fatal 
case occurred in the city. The “ Jefferson City Tribune ” states that up to 
August 13, four deaths from cholera had occurred in the prison. 

Louisiana, Pike County. Population, 3,639. The ‘Weekly Journal,” 
June 21: “There have been five cases of sickness in this city, three result- 
ing fatally, with symptoms resembling cholera. Four of these cases were 


grown colored persons, and one a little boy. Three of the adults came 
16 
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from St. Louis.” The “Journal” gives twenty-seven deaths from cholera 
up to July 26. 

Mill Spring, Wayne County. The “ Ironton Weekly Enterprise ” reports 
(June 26) that one or more cases of cholera had occurred at Mill Spring, 
and (July 3) that four cases had proved fatal. 

Pilot Knob, Iron County. Population, 581. The “Ironton Weekly En- 
terprise”’ reports that two fatal cases in adjoining houses occurred on Au- 
gust 7 and 8, that up to September 8, ‘‘ between forty and fifty persons had 
fallen victims to the terrible destroyer ;”” and that on September ro and 11, 
five or six persons died each day. ‘‘ Mrs. M was called upon to part 
with her husband and three children, leaving only herself and one child 
out of a family of six.” 

Poplar Bluff, Butler County. Population, 840. The “Ironton Weekly 
Enterprise’ reports that cholera was. raging at Poplar Bluff the latter part 
of June ; that three deaths occurred in one day in the week ending June 21, 
and fifteen deaths occurred the week ending June 28. The “St. Louis 
Dispatch” states that thirty deaths occurred at Poplar Bluff. ‘The mor-_ 
tality was chiefly confined to railroad hands, but several citizens had died.” 

St. Charles County. The “St. Charles Weekly News ” reports, July 17, 
that between fifteen and twenty deaths from cholera had occurred the pre- 
ceding two weeks in the county below Portage; July 24, that ‘cholera, or a 
disease very similar and equally fatal, prevails to an alarming extent in 
Lincoln and Pike counties and the point portion of this (St. Charles) 
county ;” and July 31, that one death and several cases (cholera morbus) 
had occurred on the steamboat S. 4. Zong, lying at the wharf at St 
Charles. The boat was ordered off and went up the river. 

St. Louis. Population 310,864. The “‘ Missouri Republican,” June 20, 
reports that at a meeting of the Board of Health, one of the members 
“said there were a few cases of cholera morbus in the city, and three or 
four at the City Hospital.” He suggested a special ward for the, cases in 
the hospital. The ‘“‘ Republican,” July 7, describes the cholera as it affected 
a family on the Gravois Road, near Second Carondelet Avenue. “On 
Saturday night, July 5, the two children, a boy and a girl, aged seven and 
nine respectively, were taken sick, purging and vomiting. After six hours 
sickness they both died. The father and hired man then took sick with 
the same complaint. They both died in a few hours’ time, after suffering 
terribly. The mother then took sick, and at six o’clock last night she, too, 
died, leaving no one behind of the entire family.” This family drew their 
drinking and cooking water from a filthy pool of stagnant water. 

For the nine weeks ending September 13, there were reported in St 
Louis papers one hundred and ten deaths from cholera, and two hundred 
and fifty-two from cholera morbus. 
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Mortuary Table compiled from St. Louis Newspapers in 1873. 














Week Ending. Total. Cholera. Spee raplers Summer 
Morbus. Infantum. Complaint. 
June 14 107 as 8 4 ii 
ak 159 = II 25 a 
28 255 oe 25 30 40 
July 5 241 - 49 Eo 57 
te vs $ 67 10 33 
19 292 14 69 aS re 
26 252 21 32 25 23 
Aug. 2 211 17 29 26 “jt 
9 236 18 31 37 5 
16 206 19 26 37 
23 193 9 23 22 6 
3° see! + 16 21 12 
Sept. 6 185 6 15 16 7 
13 185 2 II 15 5 
20 143 - 8 ; . 
=H 147 = I 7 7 


Sturgeon, Boone County, twenty-five miles east of Fayette. The “ Mis- 


‘souri Republican” of September 13, reports the death from cholera of two 


of the best citizens of Sturgeon. 
Troy, Lincoln County. Population, 703. The ‘ Missouri Republican ” 


of July 21, reports that nineteen white and four colored persons had died 
from cholera at Troy and in the immediate vicinity. 


Versailles, Morgan County. Population, 503. The ‘Missouri Repub- 
lican,” August 28, reports the adjournment of “ Circuit Court at Versailles 
on account of cholera.” 

TEXAS. 

Denison, Grayson County. A letter from James Johnston, M. D., Den- 
ison, May 2, 1874, states: ‘“ The first fatal case of cholera that came under 
my notice in this place occurred about the 8th August, 1873. Some few 
cases occurred occasionally up to the 20th September, when it assumed 
greater violence, and in the next twenty days we had about eighty deaths 
in this town, which had a population at that time of about three thousand. 
The disease subsided very rapidly, owing probably to change of weather 
and sanitary measures, and the last occurred about the 1st of November. 
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The proportion of deaths to cases amounted to about eighty per cent. .... _ 
The greater part of the cases that occurred manifested the symptoms of 
true Asiatic cholera. The patient was attacked with diarrhoea, followed by — 
vomiting. The discharge from the bowels was generally what has been 
called ‘ rice-water,’ the skin growing cold by degrees, with cramps usually, — 
collapse arriving with intense thirst, oppression in breathing, loss of voice, 
disappearance of the pulse, suppression of urine, cold, blue, and shrunken 
skin, sometimes bathed in sweat, and at last cold breath and tongue. Al 
most all the cases I saw, and especially the fatal ones, were among the im- — 
provident and those who were in the habit of drinking bad whiskey. The . 
city at the time was in a very filthy condition, and the houses where the — 
largest number of cases occurred were remarkable for the amount of filth — 
that had accumulated on the back premises. : 
The town is generally supplied by water from private wells, and I could — 
not trace its cause to this source. J have no sufficient reason to believe © 
that the disease was imported, although this is quite possible, as we had 
railroad connection at the time with Missouri, Tennessee, and Kentucky, — 
and emigrants were coming here from these places. The Missouri, Kan- — 
sas, and Texas Railroad, which runs from St. Louis through the Indian © 
territory, entering Texas on the north, was the only through line of railroad — 
completed at the time from these places.” . 
Sherman, Grayson County. Population, 1,439. The letter from Dr, ~ 
Johnston, quoted above: “The disease did not appear in any adjacent town” 
except two or three cases that occurred in Sherman, a distance of ten — 
miles (supposed to have been imported from Denison).”’ | 


IOWA. 


Burlington, Des Moines County. Population, 14,930. Cholera appeared — 
in this city about June 20, and caused about thirty-eight deaths. 4 

Chariton, Lucas County. Population, 1,728. The “Chicago Times” ~ 
reports “several cases of sporadic cholera” in Chariton, in the week end- 
ing September 16. f 

Davenport, Scott County. Population, 20,038. Ina letter to E. Harris, ! 
M. D., from J. W. H. Baker, M. D., November 5, 1873, Dr. Baker says? 
: . “Our first case of cholera occurred about the 5th of August ; was left. 
at our boat landing by a steamboat from St. Louis..... During the- 
last week in August several residents of the city were attacked, and then 
for the first two weeks in September followed quite a cholera panic. Prob- 
ably there were near two hundred cases of cholera if we were to include — 
choleraic diarrhoea, and out of this number about eighty died.” Dr. Baker 
states that the second case was a traveller who lodged at a hotel about 
eight or ten days after the occurrence of the first case. 

Stuart, Adair County. ‘The Weekly Locomotive ” reports the death of 
two well known residents on August 31 and September 1, from violent — 
symptoms “ similar to Asiatic cholera.” 
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MINNESOTA, 


Kandiyohi County, about one hundred miles west of St. Paul. The an- 
nual report of the State Board of Health of Minnesota gives the following 
facts. Cholera occurred about July 8 in a house occupied by three Nor- 
wegian families (about eleven persons). ‘Two of the families had just 
arrived via New York and Chicago. ‘The first three cases occurred among 
those just arrived, and were fatal. There were seven cases and five deaths 
up to July 22. 

DAKOTA TERRITORY. 

Russian Settlement, on the James River, twenty or thirty miles from 
Yankton. The ‘“ Yankton Union,” September 11, reports: “Considerable 
sickness prevails at present among the Russo-German immigrants (Men- 
nonites) in Yankton, and quite a number, principally children, have died. 
This sickness is no doubt superinduced by the sea voyage and other incon- 
veniences incident to the journey from Odessa to Dakota.” ‘The Sioux 
City Journal,” September 18, says: “The cholera is raging to a fearful 
extent among the Russian settlers on the Jim River, twenty or thirty miles 
from Yankton. . . . . This settlement is made up of Russian emi- 
grants recently from the old country, and no doubt they brought the seeds 
of this most terrible scourge with them.” x 

Vermilion, Clay County. The “ Weekly Republican” reports the death 
from cholera on September 8 of a man living alone in a filthy log cabin, 
southeast of Vermilion. 

Yankton. Population, 737. “The Sioux City Journal” reports “ four 
unmistakable deaths from cholera” at Yankton, September 15. 


UTAH TERRITORY. 


Kelton, Box Elder County. Population, 453. The ‘‘ Corinne Reporter ” 
September 19, 1873, reports that “a sudden and fatal fever is perpetrating 
its ravages at Kelton, six deaths having already occurred from it. It gen- 
erally proves fatal the same day of the attack. Considerable alarm pre- 
vails, and many people have left the town.” 


ILLINOIS. 


Addieville, Washington County, four miles east of Okawville, on railroad. 
The “ Nashville (Illinois) Journal” reports four fatal cases of cholera at 
Addieville in the week ending September 20. 

- Cairo, Alexander County. Population, 6,267. The “ Paducah Ken- 
tuckian ” reports four or five deaths from cholera on June 27. 

Carmi, White County. Population, 3,669. “The Weekly Courier ” re- 
ports the deaths from cholera as follows: July 20, two; 21, one; 22, two; 
30, one ; 31, six; August 1, one; 2, one; 5, one; and from August 5 to 11, 
three ; total, 18. 

Caseyville, St. Clair County. The “ Missouri Republican,” says: “Up 
to Sunday evening last (August 3), seventeen fatal cases of cholera had 
occurred in the little mining town of Caseyville.”’ 
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Chapin, ten miles west of Jacksonville. on railroad. ‘The Jacksonville — 
Journal” reports that a well known resident of Chapin died of cholera, 
August 13, after six hours’ illness, and his wife on August 14, after twelve 
hours’ illness. 

Chicago. Population, 298,977. The first case of cholera occurred 
May 24. (See report of B. C. Miller, M. D., Sanitary Superintendent of 
Chicago.) 

Chouteau Slough, Madison County, twelve miles above St. Louis, Mo. The 
“Alton Telegraph” reports that in one family the father and three sons 
died of cholera, August 2, and a daughter on August 3, leaving only the 
mother and one son. 

Clearcreek Precinct, Alexander County, near Cairo. Population, 1,068. — 
“The Cairo Bulletin ” reports thirty cases of cholera, and twenty deaths at 
Clearcreek Precinct, from July 10 to 13. 

Delhi, Jersey County. The “ Missouri Republican ”’ reports six cases of 
cholera, three of which died August 22, at Delhi. Five of the cases and 
two of the deaths were in one family. 

Exeter, Scott County. ‘The Jacksonville Journal ” reports the following 
deaths from cholera at Exeter: two on August 6 (one of them died at 
.Riggston the day after leaving Exeter); two on August 7 ; two on August 
8 ; and up to August 15, between fifteen and twenty in and near Exeter. 

Fayette County, twenty-five miles north of Odin. The “Louisville Cou- 
rier-Journal”’ reports four deaths from cholera in Fayette County on 
August 19. 

Grafton. The “Missouri Republican,” July 16, reports several cases 
of cholera and two deaths at Grafton, Il. 

Grand Tower, Jackson County. Population, 2,181. On the Mississippi 
River, west of Makanda. The “ Missouri Republican,” August 6, reports 
many cases of cholera at Grand Tower and several deaths, chiefly among 
the colored folks, in the preceding two weeks. 

Facksonville, Morgan County. Population, 9,203. In a letter to E. 
Harris, M. D., from David Prince, M.D., November 4, 1873, Dr. Prince gives 
the following list, obtained from W. H. H. King, M. D., of cases of cholera — 
in Jacksonville. “No. 1, June 28, got well ;.No. 2, August 8, got well; No. — 
3, August 10, got well; No. 4, August 13, mother-in-law of No. 3, died; 
No. 5, August 17, died ; No. 6, August 18, died (5 and 6 laid out 4) ; No.7, — 
August 19, child of No. 5, died; No. 8, August 19, died (6, 7 and 8 in the 
same house); No. 9, August 21, died; No. 10, August 22, got well (10 
buried 9); No. 11, August 19, got well (went to see corpse of No. 5). 
These cases all occurred within the space of three hundred feet, except — 
No. 10, who lived half a mile away and was sick at his own house.” 

Fonesborough, Union County, fifteen miles south of Makanda. Popula- 
tion, 1,108. (See Murphysborough, III.) 

Lebanon, St. Clair County, fourteen miles east of Caseyville, on railroad. 
The “ Belleville Weekly Democrat” gives the following facts in regard to — 
cholera in and near Lebanon: “On July 4, a man was taken sick with chol- — 
era in a harvest field five miles north of Lebanon, and died in a few hours, 
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Four men from the same field came to a hotel in Lebanon the same even- 
ing ; one of them died that night and another one the next day, and the 
remaining two took the train for St. Louis. The week ending July 14 
there were several cases of cholera, some of which were fatal. Week end- 
ing July 21, still some sickness, but not so many deaths from cholera.” 
Week ending August 9, “ The number of deaths exceeded that of any pre- 
vious week this summer.” Among the deaths were three children in one 
family.” Week ending August 23, “Still some sickness.” Of the family 
above-mentioned, the fourth and only remaining child died. 

Litchfield, Montgomery County, thirty miles east of Delhi. Population, 
3,952. The “ Union Monitor” gives thirty deaths for August, of which 
twenty were from cholera morbus and cholera infantum. The “ Missouri 
Republican,” September 2, reports a number of cases of cholera at Litch- 
field on August 30; in one family, three cases and one death. The 
“Union Monitor,” September 17: ‘‘ The health of the town has not been 
good, and there are numerous convalescents even now, but no grave cases 

of illness.” 

Makanda, Jackson County. Population, 1,680. The “ Alton Tele- 
graph,” August 14, reports that a family of three persons, who had left In- 
diana to avoid the scourge, died of cholera, after twelve hours’ sickness, in 
a neighborhood ten or twelve miles east of Makanda. “ Four or five rela- 
tives, who came to their assistance, in a few hours were taken down and 
soon died.” 

Murphysborough, Jackson County, fifteen miles northwest from Makanda. 
Population, 3,464. A correspondent reports: ‘Cairo, September 6. Par- 
ties direct from Murphysborough, Jackson County, report eight deaths there 
on Thursday (September 4) from cholera, and eight new cases yesterday. 
Five members of a family... . near Jonesborough, Union County, died 
from the same disease.” 

Vebo, Pike County, sixteen miles east of Louisiana, Mo. A correspond- 
ent reports: “Twenty deaths have occurred in the region round about 
Nebo, Pike County, within the past month. In the family of .... one 
mile west of Nebo, four persons have died. 

Odin, Marion County. Population 1,268. The ‘ Missouri Republican ” 
reports that up to September 4, eighteen deaths from cholera had occurred 
at Odin. 

Okawville, Washington County. Population of the whole township, 
1,521. The “ Nashville (Ill.) Journal” reports eighteen deaths from cholera 
at Okawville from August 17 to September 3. The ‘“ Missouri Republi- 
can” reports five deaths on September 11, and three on September 12 
from cholera, at Okawville. 

Whitehall, Greene County, twenty-eight miles above Delhi, on railroad. 
Population, 1,200. The “Indianapolis Journal,” July 12, 1873, reports 
cholera prevailing at Whitehall, Greene County, Ill. 
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INDIANA. 


Aurora, Dearborn County. Population, 3,304. The “ Independent”: 

*‘'There has been but one death from cholera here since our last issue, viz. : 

. who died on Monday (August 11), which makes eleven deaths in 

all within the last four weeks, who have died from well-authenticated at- 
tacks of that disease.” 

Cochran, two miles west of Aurora, on railroad. Population, 675. The 


“ Aurora Independent,” July 17, reports “quite a number of cases of flux, — 


and some of cholera morbus,” at Cochran ; and on August 7, “quite a num- 
ber of cases of flux.” 
Cumberland, Marion County, eleven miles east of Indianapolis, on rail- 


road. Population, 276. The “Chicago Times,” September 20, 1873: ~ 


“Over twenty deaths from cholera have occurred at Cumberland and in 
that vicinity within the last three weeks, largely among the Germans.” 

Delaware. The “ Evansville Journal” reports two deaths from cholera, 
August 2, at a little hamlet called Delaware. 

Evansville, Vanderburgh County. Population, 21,830. The “Daily 
Journal,” June 4, reports a death from cholera morbus. The “ Journal;”’ 
June 23, says thirteen cases of cholera had been reported to the Health 
Officer in the preceding week. The ‘ Louisville Courier-Journal” states 
that seven of the thirteen cases above mentioned proved fatal. The “ Jour- 
nal,” July 1, says twelve cases of cholera had been reported in the pre- 
ceding week. The “ Journal,” July 8, says nine cases of cholera had been 
reported the preceding week, and that_twelve deaths from cholera had oc- 
curred in the month of June. The “ Journal,” July 21, reports three deaths 
from cholera on July 19, and six in week ending July 19. The same paper, 
of August 2, reports two; and August 12, three more deaths from cholera. 

Indianapolis, Marion County. Population, 48,244. The “ Daily Journal,” 
August 15, 1873, says: “‘ According to the record of the Board of Health, 
the total number of deaths by cholera from the date of its appearance, July 


25, to August 11, was thirty-three.’ Three deaths from cholera occurred 


August 14, 15, and 17. 
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Feffersonville, Clarke County, opposite Louisville, Ky. Population, 7,254. — 


The “ Courier-Journal,” June 22, reports several severe cases of cholera mor- 
bus, and July 2, six cases of cholera. 


Lafayette, Tippecanoe County, sixty-four miles northwest from Indianapo- — 


lis, on the railroad. The “Chicago Times,” of August 27, reports that 
“‘ several cases of f7ux have proven fatal” at Lafayette, Ind. 


Mount Vernon, Posey County. Population, 2,880. The “Weekly Repub- 


lican,”’ of August 7, says: “We subjoin a list of the victims of cholera in 
this city, classified by date, which embraces every fatal case which occurred 
in the city from the first (June 7) to the last (August 5), a period of eight 
weeks and three days.” ‘The dates are as follows :— 
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Deaths from Cholera at Mount Vernon, Ind. in 1873. 
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The “ Republican,” August 14, reports three deaths from cholera in the 
week ending August 14. 

New Albany, Floyd County, opposite Louisville, Ky. Population, 15,396. 
The ‘ Courier-Journal ” reports several cases of cholera morbus, sporadic 
cholera, and cholera, at New Albany, from June 23 to July 4. 

Newburg, Warrick County, ten miles above Evansville, on the Ohio river. 
Population, 1,464. The “Evansville Journal,” June 19, 1873, reports two 
cases of cholera morbus at this place. 
| New Elizabeth, Hendricks County. The “ Indianapolis Journal,” Septem- 
ber 6, 1873, reports twelve deaths from cholera at. New Elizabeth in the pre- 
ceding ten days. On September 13 the disease is reported as still prevail- 
ing. The “Indianapolis Sentinel” gives a list of names of the fatal cases 
of cholera that occurred at New Elizabeth. The list gives twenty-four 
names, and contains a father and two daughters; a mother and child; a 
husband and wife ; a father, son, and daughter ; a father and three chil- 
dren, and a husband, wife, and child. 

North Vernon, Jennings County, forty-nine miles west of Aurora. Popu- 
lation, 1,758. The “ Weekly Sun,” July 16, says: “There are several cases 
of cholera morbus now in town, and one or two cases of genuine American 
cholera.” 

Near Princeton, Gibson County. Population, 1,847. Twenty-seven miles 
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north of Evansville, on railroad. The “ Princeton Weekly Democrat” re- 
ports that from July 18 to August 2, thirteen deaths from cholera occurred 
about three miles from Princeton, upon what is known as Indian Creek.” 
This number contained a husband, wife, and five children, and a mother 
and two children. Three other children of the last-mentioned family were 
reported sick. The “Democrat” also reports one death from cholera in 
Princeton the week ending July rg. 

Terre Haute, Vigo County. Population, 16,103. The “Daily Journal” 
reports a death from cholera morbus July 28, and another August 8. The 
wife of the patient who died July 28 died on August 9, and is said to have 
“ suffered an attack of cholera, but recovered, and died at the hospital of 
some other disease.” 

Washington, Daviess County. Population, 2,109. The “Weekly Age” 
reports deaths from cholera in Washington, as follows: Week ending Au- 
gust 15, one ; September 5, four ; September 12, two. 


OHIO. 


Burlington, Lawrence County. The Catlettsburg, Ky., “ Herald,” July 
8, 1873, states: “Two or three deaths are reported at Huntington (West 
Va.), and five at Burlington, Ohio, with cholera morbus.” 


Cadiz Function, Harrison County, sixty-eight miles west of Pittsburg, — 


Penn., on railroad. (See Pittsburg, Penn.) 

Cincinnati, Hamilton County. Population, 216,239. The first reported 
death from cholera took place June 14. (See Report of J. J. Quinn, M.D., 
Health Officer.) 

Cleveland, Cuyahoga County. Population, 92,829. The “ Plaindealer ” 
reports five cases of cholera from July 15 to 18, some of them fatal. 

Columbus, Franklin County. Population, 31,274. The “ Daily Journal” 
reports the following deaths from cholera in Columbus: From July 5 to 
August 7, eighteen deaths (out of twenty-four cases), and from August 7 to 
14, eight deaths. ‘The above mentioned cases and deaths occurred outside 
of the penitentiary. In the penitentiary, from July 12 to August 1, there 
were twenty deaths from cholera, and one in the week ending August 15. 

Dayton, Montgomery County. Population, 30,473. Thomas L. Neal, 
_M. D., Health Officer, in a letter to J. C. Peters, M. D., gives the following 
table compiled from reports made to the Health Officer: — 
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Deaths from Choleraic Diseases in Dayton, O., in 1873. 





Duration of 





Date. Ee Sex. Age. Form of Disease. 
\ ne 

June 22 2 days Male 9 days Cholera Morbus. 

July 1 30 hours Male 35 years Cholera. 

4 18 hours Male 35 years Cholera Sporadica, 

14 4 days Female 45 years Cholera Morbus. 
19 7 hours Male 38 years Cholera Asiatica. 
22 ) 12 hours Female 49 years Cholera Sporadica. 
22 2 days Female 49 years Cholera Morbus. 
26 12 hours Female 36 years Cholera Sporadica. 
26 3 days Male 81 years Cholera Sporadica. 
27 3 days Female 16 years Cholera Sporadica. 














Portsmouth, Scioto County. Population, 10,592. In a letter to E. Harris, 
M. D., M.S. Pixley, M. D., August 13, 1873, reports the following cases 
of cholera: ‘“ (1) Colored fireman on local packet to Cincinnati, taken sick 
on the boat and died June 1s, six hours after arrival at Portsmouth ; (2) 
a gentleman from Mount Vernon, Ind., who was flying from the cholera, 
died twenty-four hours after his arrival at Portsmouth: (3) an intemperate 
beer-seller ; (4) a little child. The result of the two last mentioned is not 
stated.” 

Springfield, Clark County. Population, 12,652. The “ Daily Republican” 
reports two sudden deaths from cholera on August g and 11. 

Steubenville, Jefferson County, forty-three miles west of Pittsburg, Penn. 
Population, 8,107. The “ Louisville Courier-Journal,” June 19, reports the 
death from cholera at Steubenville, of a man who had left Cincinnati the 
day before. 

WEST VIRGINIA. 


Huntington, Cabell County. (See Burlington, Ohio.) 


Wheeling, Ohio County. Population, 19,280. The first case of cholera 
occurred June 9. (See the Report of Dr. S. L. Jepson, Health Officer.) 


VIRGINIA. 


Abingdon, Washington County. Population, 715. The “ Abingdon Vir- 
ginian”’ of June 27, 1873, reports “several violent cases of cholera mor- 
bus” about June 13, one of which was fatal. 

Gish’s Mills, Roanoke County (on railroad from East Tennessee). The 
“Lynchburg Daily Virginian ” of August 21, 1873, reports four cases of 
cholera among negroes at Gish’s Mills, two of them fatal. 


Sj 
f° 
of i 
4 
- itt > 
aa 





252 REPORT UPON THE COURSE. OF CHOLERA. 


PENNSYLVANIA. 

Philadelphia. The “New York Times,” July 16, 1873: “Philadelphia, 
July 15.— There are many cases of what is called by the physicians spo- 
radic cholera in the up town sections of the city, especially in the densely 
populated districts. It is particularly bad in the Eighteenth and Nine- 
teenth wards, and the disease seems on the increase.” 

Pittsburg, Alleghany County. Population, 86,076. A letter to E. Har- 
ris, M. D., from W. Snively, M. D., Physician to the Board of Health, 
reports the following facts: On August 4, a woman died of cholera after 
an illness of seventy-two hours. On August 6, her husband died of the 
same disease after being sick forty-six hours. They lived about five hun- 
dred yards beyond the city line, and the wife was taken sick two days after 
their return from Cadiz Junction, Ohio, a railroad village about seventy 
miles west from Pittsburg. The man stated that ‘there were several deaths 
within a few hundred yards of where they were boarding in Cadiz Junction, 
which were very sudden, and that he was told it was cholera morbus.” On 
August 6, a woman living just within the city line, and about five hundred 
yards from the residence of the preceding cases, died of cholera after 


twenty-four hours’ illness. She was present at the death of the first men- — 


tioned case and performed various duties. On August 10, a fourth fatal 
case of cholera occurred in the person of a man who had assisted in burn- 
ing the bedding of the first cases. 

In the preparation of the preceding notes I have been indebted to 


George P. Rowell, Esq., of New York, for the use of an immense file of — 


daily and weekly newspapers from all parts of the country. 

I have also received constant and valuable assistance from Ely McClel- 
lan, M. D., Assistant Surgeon, U. S. Army, and from Drs. E. Harris and 
J. C. Peters, of New York. ? 








CHOLERA IN CHATTANOOGA, TENN., AND CITIES SOUTH 
OF NASHVILLE, DURING THE SUMMER OF 1873. 


By J. H. VAN DEMAN, M. D., or CHATTANOOGA. 


DurRInG the latter part of May, 1873, the cholera first appeared in Nash- 
ville, Tennessee, and raged there with great violence, until about the first of 
July, when its decline: commenced, and a few days more numbered it 
amongst the things that were, in that city. Previous to its disappearance 
there the first case was noted in Chattanooga, Tenn., one hundred and fifty- 
one miles south of Nashville, and was that of a brakeman, running upon the 
Nashville and Chattanooga Railroad. Before leaving Nashville he had 
frequent attacks of diarrhoea, and the very day of his departure was seized 
with that peculiar painless diarrhcea ; he, however, came on his train to this 
point, was taken with vomiting and purging, rice-water discharges, in fine, 
with all the symptoms of cholera well defined. Collapse set in, and in a very 
few hours he was ready for his coffin. 

Several other cases of a similar nature appeared within the next twenty- 
four or forty-eight hours, and all among the employées of that road, or the 
Alabama or Chattanooga Railroad, every patient either having left Nashville, 
Tenn., or Birmingham, Ala., where the disease was then raging, with cholera 
symptoms, or had been exposed to the infection whz/e there. Our next case 
was a Mrs. Richards, the proprietress of a boarding-house, where most of 
the railroad employées connected with these different railroads were in the 
habit of stopping when in the city. This patient had a well marked attack 
of cholera, and the violence of the same was so great that she lived but a 
few hours. From these cases, it spread rapidly, first among the railroad 
men, then in the immediate neighborhood of their boarding-house, and very 

soon we discovered the disease, well discernible all over the city, being felt 
slightly upon the hilly parts of the city, but very severely in the lower, flat, 
and marshy regions. Indeed, I might say without fear of contradiction, that 
nine tenths of all persons here, who were attacked with cholera, either lived 
in these marshy and low grounds, or else transacted business there during 
the day, and came home only at night to procure their natural rest, and 
the most fatal of all these cases enumerated was in the limestone forma- 
tions, where it cropped out close to the surface. The disease also “lay in 
wait,” so to speak, for our poverty-stricken, the destitute, where squalor, 
filth, and dissipation did most abound, though a few of our very best citizens 
succumbed to the scourge. 

The first case of cholera that appeared in this city, was upon the 23d of 

‘June, 1873, and rapidly spreading over the different wards, until July 4, 
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when it apparently had reached its acme, then gradually subsiding until 
July 16, when it disappeared for about one month, and then returning for a 
few days, more fatal than before, it left the city, may we hope, never to re- 
turn. 

Our mortality for the first few days was greater among the white than the 
colored population, males more than females, and adults more than children ; 
but soon it changed its base, and the poor ignorant negroes suffered terribly, 
probably owing to their diet, their peculiar habits of cooking, their filth and 
utter disregard of cleanliness (as a class), etc. 

In proportion to those attacked the mortality was about one in five, and 
while the population of our city, at the outbreak of the disease, was supposed 
to be about twelve thousand inhabitants, now, during its visitation, we lost 
Srom all causes, about one in seventy, by cholera alone one in every two 
hundred, and when we consider that our whole number of deaths from all 
sources, during the same period of time, in 1872, was only forty-three, while 
this year it footed up one hundred and seventy, this difference then being 
justly charged to “cholera account,” we see our death rate becomes a frac- 
tion over one in every one hundred of our entire population. During the 
progress of the epidemic, about two thousand of our population left the city, 
for what they supposed were more healthy locations ; but of that number 
who “refugeed,” seventeen died from that which was reported to us as chol- 
era, showing that they must have had the germs of the disease in their sys- 
tem when they left, and that their mortality was at least as great as, if not 


greater than, that of those who remained at home among their friends and ~ 


nurses, took care of their persons, lived carefully, washed cleanly, ate spar- 
ingly, and were governed by the advice of their physicians, whose services 
could be procured when needed. 

We have heretofore stated that the mortality was greater, among the 
inhabitants of the lower and marshy portions of the ciry, and when we state 
that fully one half of our people live upon the hills, and that only five (5) 
deaths are reported from among them, and all the rest are designated as 
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having lived in the low lands of the city, the statement becomes still more | | 


apparent. 

Again, an indiscriminate use of vegetables during its visitation here, paved 
the way very plainly for its attack, —the free use of them and fruits being 
almost equivalent to certain death, while those who abstained from their use 
entirely, either were not attacked at all, or if they were, recovered with but 
little medication. During the epidemic our local authorities prohibited their 
sale, and recommended that no one should even use them, and this being sec- 
onded by the entire medical faculty, their order and recommendation was 
very generally observed. In proof of this statement, we would cite the fol- 
lowing facts: On the last days of June the daily death-rates dropped down 
to a point where we were consoling ourselves that the pestilence was about 
to leave us. By some means the fruit and vegetable gardeners found out 


that the sales of their products were to be stopped, and at once they almost 


gave them away. ‘The effects of which were seen immediately by the mor- 
tality reaching its acme upon the 4th of July — being directly attributable to 
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the free use of their vegetables and fruits. Second. On the 16th of July, 
the last case of cholera was seen in the city, and on the 20th, the embargo 
on fruits and vegetables was raised. About the rst of August, 1373, cholera 
again reappeared and raged with great severity (within very narrow limits), 
for a few days. ‘This attack could be traced directly to the intemperate use 
of unsound water-melons and fruits, occurring as it did almost exclusively 
among the negroes and a miserable class of whites, but little superior to the 
negro. And this last attack of cholera did not cease until the embargo was 
again laid upon all fruits and vegetables, when it promptly yielded. 

During the past two years, as health officer of this city, I have kept a com- 
plete record of all deaths that have occurred, with the cause of the same; 
and during this epidemic an official copy of said record of the day before 
was published by our daily press, which being published every morning, did 
much to quiet the excited public, calming the fear of the timid, nerving the 
hopeful, and at once “bringing to grief” those old croakers who are always 
ready and more than willing to magnify statements to the injury and detri- 
ment of not only the public, but also of their own shortsighted and nar- 
row minds. 

Nearly every town between Nashville and this place suffered more or less 
from cholera during its visitation to the former place, except Stevenson, Ala. 
(where no one sick was allowed to be put off the train), and fortunately for 
them all, it subsided there simultaneously with its decline at Nashville, 
spending its whole force upon our city after its disappearance there — the 
same thing existing in all the towns south of us, the cholera disappearing 
with them at the same time as it did with us. 

In Nashville, the prevalence of cholera among the soldiers on duty, is 
an item of note. Upon its introduction into that city, Dr. D. G. Caldwell, the 
surgeon in charge, advised the removal of the troops to some high point, far 
distant from the city, which was accordingly done ; and having pitched their 
camp some eleven miles distant on a beautiful grassy knoll, near splendid 
waters, and considerably elevated above the surrounding country, he pro- 
ceeded to quarantine them there, endeavoring to protect them from all out- 
siders ; and strict guards being set, no one was allowed to return Zo the city, 
and if from any cause whatsoever the order was disobeyed, the one violating 
it was not allowed to return to camp. Strict sanitary rules and regulations 
were laid down and enforced, and the result was just what we would foresee ; 
that not a single case of cholera appeared from that day in the camp, while 
of the few who remained in garrison at Nashville, most of them were attacked, 
and some of them with fatal results. In regard to the sanitary condition of 
this city, at the onset of the scourge, I have but little to say ; but then, our 
local authorities aroused themselves and took very active measures to have 
every place put in the very best sanitary condition possible. Human excre- 
mentitious matter was either at once buried or disinfected. Local cleansing, 
and the disinfection of almost every part of the city was resorted to and 
enforced by especial sanitary police; lime, carbolic acid, sulphate of iron 
(commercial), etc., etc., were freely used, and to their especial use, and the 
untiring energies of our mayor and a few of our Council who remained in 
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the city unawed by the danger everywhere around them, to them and the 
entire medical faculty, their aid and instruction freely given at all hours, and 
the truth published every morning of the mortality the day before, we owe the 
rapid decline of the disease in this city. | 
From Chattanooga it spread along the line of our railroads, proving fatal 
in about the same proportion of cases as here (except in those towns where 
trains were not allowed to stop, and in such places no one was attacked), 
Knoxville, Jonesborough, and Greeneville, in East Tennessee, suffered more 
or less from the pestilence, and in proportion to their sanitary condition, so 
their mortality record shows. In the latter place the mortality was fearful ; 
at least one half of the citizens there having contracted the disease, and their 
ratio of deaths about the same as in other places, — fully one in every five, 
and all owing to their wretched sanitary condition. A large spring, from 


which most of her citizens drew their supply of water, having been contami- ~ 


nated by poisonous matter being thrown upon the hills contiguous thereto, 
which after the first shower destroyed the purity of its flow. 

In Birmingham, Alabama, at a height of six hundred and fifty feet above 
the level of the sea, with a clear, compact, and yellow clay soil, underlaid in 
some places with shales of limestone, the mortality was the most fearful of 
any one city in the South. ‘The first case appeared there about the first of 
June, 1873, shortly after its appearance in Nashville, and being upon the 
line of the North and South Railroad, one of the links of the great southern 
chain leading from Louisville through Nashville to the South, the cause of 
the disease, or rather the locality from whence it came, was perfectly clear. 
Here, its course was very singular. From the date mentioned, only one case 


appearing every five days until the 21st of June, then one every day for — 


seven days, and from three to ten every day for the next fourteen days, when 
it suddenly disappeared, at about the same time of its subsidence in Chat- 
tanooga ; and whilst it did not seem to be so very contagious then, it was 
plain to be seen that it culled its victims from the low and filthy portions of 
the place, where poverty and squalid wretchedness prevailed, and where the 
free use of limestone-water was indulged in by the people; and whilst the 


moderate use of vegetables did not seem detrimental, still it was noted that — 


those who used them indiscriminately suffered most when attacked. The 
mortality was here, as is usual in other places in the South, greater among 
the colored citizens than the whites ; among males than females ; amongst 
adults than children; greater where sanitary rules were disobeyed than 
among those who adhered to them strictly. The whole number of deaths 
rom all causes in this city was, from June 1 to July 18 (from its outset 
to its subsidence), one hundred and seventy-five, while cholera claimed one 
hundred and thirty of that number, and this, too, in a population of less than 
four thousand inhabitants, when all were at home ; but as all but five or six 
hundred had left the place for more healthy climes, the mortality is fearful 
to contemplate. 
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CHOLERA IN LITTLE ROCK, ARKANSAS. 
REPORT BY THE BOARD OF HEALTH. 


THE first case of cholera — recognized as such — occurred in this city on 
the 5th day of July last, and ended fatally on the following day. 

Little Rock is situated on the south bank of the Arkansas River, about 
three hundred miles (by water) from its confluence with the Mississippi, 
and contains a population of about twenty thousand. The city is in direct 
communication with St. Louis, Mo., by means of the recently constructed 
Cairo and Fulton Railroad ; with Memphis, Tenn., by way of the Arkansas 
River and the Memphis and Little Rock Railroad. 

Cholera prevailed in Memphis for ten days or two weeks before the first 
case was noticed in Little Rock, and was reported in New Orleans and at 
other points along the Mississippi River several weeks before. Several cases 
of cholera were reported among railroad hands, at work on the Cairo and 
Fulton Railroad, some fifty miles north of this city. These cases last men- 
tioned occurred only a few days before the first case was recognized in 
Little Rock. 

The first case of cholera reported in this city — which rapidly ended in 
death — occurred as before stated, on the fifth day of July, in the most 
elevated and salubrious portion of the city, known to the citizens of Little 
Rock as “ Capitol Hill.” The victim in this case was that of a woman who 
‘had been recently confined, and had no communication whatever with per- 
sons coming from infected localities, that could be ascertained. It is proper 
‘to add, with reference to this case, that the patient had in the same day 
that she was seized with the disease, eaten largely of “apple dumplings.” 

The second case, which occurred the next day (July 6), and which was 
_ likewise fatal, took place in a locality, which, in a hygienic point of view, 
was far less favorable than that under which the first case was observed. 
‘The house in which the patient was found, stood in a low and damp situa- 
tion, and almost immediately over a large uncovered sewer. This case was 
that of a man, who, but a few days before was at work on a railroad em- 
-bankment of the Cairo and Fulton Railroad, fifty miles north of Little Rock. 
Feeling unwell he quit work, and shortly after came to this city, when he 
was almost immediately seized with the disease, and died of it in a few 
hours after. 

These two cases of deaths from cholera were perhaps the only ones which 
‘took place in the city proper, and probably no other well marked case was 
observed by any physician, but a large number of cases of cholerine and 
cholera morbus were reported and treated in all portions of the city. 

About the same day as that upon which the last case took place (Tul 
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6), the steamer ort Gibson from Memphis, Tennessee, came into port, 
having on board a negro suffering with cholera, and in an almost mori- 
bund condition. This patient was taken to what is known as the ‘‘ County 
Poor House,” where he died in a very few hours after. 
This poor-house is a miserable establishment, composed of five poorly 
constructed wooden houses, which have for the past ten or twelve years been 
used for hospital purposes. ‘These buildings are situated in the western 
suburbs of the city, beyond “ Capitol Hill,” about three hundred or four 
hundred yards distant from the house in which the first case of cholera ap-— 
peared. The inmates of this institution, which is of itself a disgrace to- 
civilization, are composed for the most part of inebriates, debauchees, 
vagrants, negroes, railroad hands, emigrants, and the poorest-fed and worst 
clothed portion of our population. The sanitary condition of the poor-house © 
up to the time of the outbreak of the disease, was as bad as could well be 
imagined ; the floors were filthy, the clothing, bedclothing, and inmates” 
themselves covered with vermin. ‘The food upon which they were fed, was — 
notoriously improper and unhealthy. 
After the introduction of the case from Memphis, about seven cases took - 
place in rapid succession, all of which proved fatal. A number of cases of 
cholerine were also treated. 4 
Much credit is due to the kind and humane medical attendant, who upon 
the invasion of the disease exerted-himself to the utmost to improve the 
sanitary condition of the entire premises, and to protect, if possible, the un-~ 
fortunate inmates against this fell disease. The diet was at once improved, © 
the walls of the wards well whitewashed, the floors scoured, mopped with a_ 
strong solution of carbolic acid, and then sprinkled with lime. Saucers con- 
taining chloride of lime were placed in the several wards. The stools of 
every patient were disinfected, thrown into pits, and covered over with earth. — 
The attending physician visited daily the patients, instructing each, that in ~ 
case the least laxity of the bowels should be experienced, to at once take to” 
his bed and apply for medicine. In a few days after these measures were 
adopted, all appearances of cholera disappeared from our midst. 4 
Almost simultaneously with the outbreak of the disease in the poor — 
house, it made its appearance among the convicts confined in the State 
Penitentiary. The hygienic condition of this institution was far better than — 
that of the poor-house, but it was ascertained that thé contractors of the 
penitentiary had only a few days previous to the appearance of the disease, 
purchased at auction a quantity of spoiled beef, and that the convicts were — 
being fed upon it. The physician of the penitentiary was at once informed | , 
of this fact, who at once corrected the evil, and by adopting a le 
regimen, not unlike that employed at the poor-house, the cholera ceased to 
exist. Five or six deaths were reported as having taken place at the penic 
tentiary. All the cases that occurred were fatal. 1 
We would also state that for several weeks prior to the advent of cholera a 
in Little Rock, the Board of Health had been actively engaged in im- 
proving the sanitary condition of the whole city. Little Rock being very — 
defective in sewerage, a large number of scavengers, with carts, were em 
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ployed in cleaning up and carting off filth and garbage from the streets and 
alleys. ‘These measures were continued up to the time of the appearance of 
the first case, when these operations were suspended, and the carting of 
offensive matters through the streets prohibited. Disinfectants, however, 
_were copiously used upon everything which emitted an unpleasant odor. 
Cards from the Board of Health were published in the daily papers, instruct- 
ing the people in the kinds and the methods of using disinfectants. In ad- 
dition to these measures, sanitary policemen, under instructions of the Board 
of Health, visited every house in the city, notifying the owners or inmates 
thereof, to disinfect their privies and premises generally. 


[APPENDED STATEMENT.] 
' LITTLE Rock, ARK., September 27, 1873. 
EvisHa Harris, M. D., Secretary, etc. : — 

Sir, — Your letter of the 2d inst., making inquiry as to the prevalence of 
cholera on the Perkins plantation, is at hand. I submit the following, which 
‘I know to be the main facts in the case. I make this much haste because 

I see you are in some hurry to have your report ready at an early date. 

The Perkins plantation is situated on the south bank of the Arkansas 
River, about sixteen miles below Little Rock. It is on the average level of 
the Arkansas bottom and, without levees, the larger portion of it would be 
subject to overflow in high water. 

The soil is principally sandy alluvial deposit with portions of black clay 
(“buckshot land”). The “ Quarter” is situated immediately on the bank 
of the river. ‘This is a collection of about a dozen cabins, composed of logs 
and boards thrown loosely together as if by hap-hazard. These have been 
occupied for a number of years by the average class of plantation negroes, 
a notoriously filthy and improvident set of beings, and the houses with their 
surroundings present about as inviting a prospect to infectious germs that 
‘seek pabulum whereon to feed as can well be imagined. ‘The houses are not 
arranged with any regularity, and the whole area of the quarter (about five 
acres) is covered with the most luxuriant growth of Jamestown, careless, and 
other weeds, with only foot-paths leading from house to house. 

About seventy-five souls have an existence in this “ quarter,” who are far 
from being supplied with the necessaries of life, and while being scantily and 
filthily clad are forced to subsist on short rations of bacon and bread, and 
as they fail to provide themselves with gardens of wholesome vegetables, 
when the season for such things arrives their cravings urge them to appro- 

priate largely of unripe and unwholesome fruits, green corn and other veg- 
etables alike unwholesome. 

This plantation has residing in it, aside from the residents in the “ quar- 
ter,” about a dozen other families, in houses remote from each other, none of 
the members of which families suffered from cholera. 

It is appropriate to state in the beginning that the residents of this “ quar- 
ter” had been confined closely to their crops for a number of weeks pre- 
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vious to the outbreak of the disease, and it could not be ascertained that : 


any new-comer had appeared on the place for at least several weeks pre- 
vious to this outbreak. 

The first case occurred on the night of the 24th of July, in the person of a 
young woman who was noted among the people for her irregular habits as 
to diet and inordinate use of fruits green and ripe, and it appears from in- 
formation that on the day previous to this seizure she ate largely of unripe 
peaches against the remonstrances of her friends. Such being the case, had 
the disease stopped here this would have been regarded by Dr. Reynolds (the 


physician who attended her) as a grave case of cholera morbus, but on the 


next day two other cases appeared, one in a boy aged about twelve years, and 
one in a man aged about forty years, both passing rapidly into the stage of 
collapse, and the case in the boy terminating fatally in less than twenty-four 
hours, though the man lived over forty-eight hours. These were followed in 


quick succession during the next two days by seven (7) other cases (ten in © 


all), terminating fatally with all the recognized symptoms of cholera, to say 


nothing of two or three milder cases, and many cases of cholerine which re- — 


ceived prompt attention and, it is believed, were prevented becoming cases 
of fatal cholera. 


The last case occurred on the night of the 27th, and the last death on © 


the evening of the 28th. 
We are informed that one case occurred on the Pennington plantation, one 
mile below the Perkins plantation, on the zgth. 


It is worthy of note that in 1866, cholera alighted on both these planta- — 


tions and committed great havoc, though other places along the river suffered 


in like manner. 
Another point may be worthy of mention. Those who died on the Per- 





kins plantation in 1866, were buried on the bank of the river above the — 


“quarter,” and the rise in the river last spring carried away these graves, 
and the bodies either floated down the river, or were taken from an eddy Just 


above the “ quarter” and reinterred ; while probably some remained buried ~ 


in the sand at the bottom of the river. The water used by the inhabitants 


of the “ quarter,” at and before the outbreak of the cholera, was obtained * 
from the river opposite the “quarter.” The use of this water was discon- 


tinued. | 
All of which is hastily submitted by yours, very truly, 
D. H. Duncan,’ M. D. 
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By B. €. MILLER, M. D., 
Sanitary Superintendent of Chicago. 


Durine the summer of 1873, Chicago was visited, in common with 
many places in the west and south, by this disease. 
It is true that sanitary science and care has rid this, the most terrible of 
diseases, of many of its terrors. It is a well known fact that good water, per- 
_ fect drainage, and personal attention to cleanliness and diet, with proper care 
_ has rendered this disease, to a certain extent, controllable. During the epi- 
_ demic of last summer, the disease struck hardest where sanitary laws were 
not observed. When the first cases occurred here, the department went to 
_ work quietly, and did what could be done, and the result will show for 
itself. 
The cases of cholera occurring in and about Chicago during the last 
_ summer, were principally in the Fifth Ward, south of Thirty-seventh Street 
and west of State Street, and in the adjoining town of Lake, which is a 
F continuation of this district, being separated from the city by Thirty-ninth 
_ Street. 
The district is densely populated, principally by foreigners, consisting of 
_ Germans, Swedes, and Poles ; the families living in small rooms poorly ven- 
_tilated, and subjected at all times to the ill effects of overcrowding. ‘The 
* district ; is low, with sandy soil and poor surface drainage. ‘The water used, 
at the time of the first case, was procured from shallow wells, supplied with 
_ Surface water, ordinarily from five to sixteen feet in depth, oe walled up 
_ with pine boards, the water rising to within about two feet of the surface of 
a _ the ground. 
Many cases occurring in the beginning and, in fact, throughout the contin- 
_uance of the disease, were reported as cholera morbus, as many physicians 
‘ _ were loath to pete ladee the disease as cholera. Many cases so reported, 
_ were identical with the cases reported as cholera. 
There were, outside of this district, thirteen cases reported as deaths 
_ from cholera, in different parts of the city, the most of them from two to 
_ four miles from the district in which the first cases occurred, and with one 
_ exception in locations where overcrowding and filth were prevalent. 
3 _ There were six cases in the Fifteenth Ward, two in the Third Ward, one 
| in the Eighth, three in the Sixth, one in the Thirteenth, and one in the 
Twelfth Ward. After the disease broke out in the Fifth Ward, many per- 
sons fled to other parts of the city ; however, no connection could be traced 
4 _ between the cases in the Fifth Ward and the cases in the wards mentioned 


_ above. 
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district could be supplied with pure lake water, and ordered the wells to be 


' supplied June 24; Burnside Street on July 13, and Arnold Street June 
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The first case occurred on May 24, at No. 444 Arnold Street, in ‘the per- — 
son of John McFee, a bridge builder, who had been working near Memphis, ~ 
and left on account of the cholera. When he arrived in Chicago he had ~ 
diarrhcea, which remained unchecked, and after a week or ten days devel- — 
oped choleraic symptoms, and proved fatal. i; 

The second case was at No. 945 Butterfield Street, on June tro, two 
miles from the first case, in a tenement house occupied by several Danish — 
families. This family had moved from Arnold Street, near Fortieth Street. 
No connection could be established between this and the first case. After — 
an illness of twelve hours, the patient died. j 

The third and fourth cases occurred at the same place, ad in the same 
family, on June 12 and 14, both proving fatal after an illness of ten and ~ 
twelve hours respectively. 

The fifth case at the same number, July 25, —sick nine hours. * 
The sixth case occurred at No. 922 Butterfield Street, almost cnecly 9 
across the street. This person was the wife of the fifth case, and had lived — 
at No. 945 Butterfield Street, and had assisted in nursing the patient at that — 
place. . 
The seventh case occurred on Arnold Street, between Thirty-eighth and | q 
Thirty-ninth streets, in a woman who had nursed the patient at No. 922 © 
Butterfield Street. a 

The eighth case was on Wentworth Avenue, near the corner of Fortieth — , 
Street, a person who had nursed the woman on Arnold Street. By 

The ninth case was at the corner of Arnold and Forty-first streets. The q ‘ 
connection between this case and the last, was the same as in the others. 
The house in which the case occurred was on the west side of the street, 
and the stools of the patient were thrown out in the middle of the street. 

The tenth case was directly opposite on the east side of the street. — 
From this point the disease spread over the southern portion of the diss 
trict. Other cases occurred in the immediate vicinity of Nos. 945 and 9228 
Butterfield Street, and from this point the disease progressed southward on — 
Butterfield and South Dearborn streets. - 

From the beginning, active measures were taken by the officers of the 
Board of Health, Drs. Rauch and Reid. Thorough disinfection was pros- oe 
ecuted, and the people warned not to use the water from surface wellsaaa 
The Board of Health recommended that water pipes be laid so that the 
fouled with carbolic acid, so that the water could not be used for drinking 
or culinary purposes. . 

The Board of Public Works supplied the district with water as far south 
as Thirty-ninth Street, where public hydrants were placed by this Board 
for the benefit of the people in the town of Lake. Butterfield Street was 


10 to 21. 

August ro, upon the retirement of Dr. Rauch, I was appointed Sani- 
tary Superintendent, and visited the district for the first time in company 
with Dr. Simons, a physician residing in that district, and visited some ten 
or twelve cases, 
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Dr. Simons was appointed a special Sanitary Inspector, with directions 
to superintend the enforcement of needed sanitary measures in that dis- 
trict, especially in the matter of daily disinfection, which was pee en- 
forced on all premises. 

The Cholera Hospital was opened for patients, and all cases in boarding 
or tenement houses immediately taken there. All cases of premonitory 
diarrhcea which could be found were promptly cared for. There were 
twenty-one cases admitted to the hospital, many of whom were in the stage 
of collapse ; these invariably died. Of those removed early in the disease 


_alarge percentage recovered. Of the whole number admitted eleven died 


and ten recovered. ‘The active measures used, and thorough disinfection 
throughout the city, and especially supplying the infected district with pure 
lake water and the establishment of a home, under a competent person, 
where all children were sent from infected houses, bathed, properly clothed, 
and a good diet given, had a marked effect. Of the children so cared for 
but one case occurred, and that did not prove fatal; while in families 


where the disease prevailed before the establishment of the home, the 


children were fully as subject to the disease as the adults. This isolation, 


_ with the other measures used, seemed after a time to control the disease. 


The cases that occurred here were evidently similar to the cases occurring 
at Evansville and Mt. Vernon, Ind., and Nashville, Tenn. 

On September 8, John Sheer was attacked with the disease on his arri- 
val in this city, he having just come from Evansville, Ind. His case pre- 
sented all the symptoms, and was in every respect similar to the cases that 
occurred here; the case terminated fatally after an illness of one day. 
After this time no cases occurred in the city. 

The first case, as stated above, came from Memphis ; the next three’ had 


resided in the city forsome time; the fourth case was an immigrant, who 
_ had been in the country two weeks, and in the house (No. 945 Butterfield 


Street) one week. He had been feeling ill for a day or two, and took a 


_ dose of cathartic medicine; after this he was taken with purging and 
_ vomiting, and died in nine hours ; after this, all the cases occurring here, 
_ were in the persons of residents, with the exception of eight or ten immi- 

_ grants, who had been in the city from two days to two weeks. 


The effect of cleanliness on families and individual cases was marked. 


- Those who observed sanitary laws, attended to the disinfection of stools, 
_ and who were prompt in calling a physician, with few exceptions recovered, 


and the occurrence of a second case in such families was rare. On the 


- other hand, whén the stools were not cared for, and the vomit permitted to 


remain on the floor, and the bedding (principally feather beds) used with- 


_ out having been properly cleaned, and where no attention was paid to ven- 
_ tilation or personal cleanliness, several cases would generally occur, and as 
_ arule, prove fatal. 


As but few cases were reported to the Board, until they had proved fatal, 


_ we had no data, aside from the Cholera Hospital, by which to form an esti- 
_ mate of the value of any plan of treatment. 


Dr. Simons, Special Inspector, who had charge of the district and hos- 


_ Pital, reports that no treatment was preéminently successful. 
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nous matter, derived from the blood. I also observed occasional oblong , 


ated in the intestinal contents. Specimen No. 2.— About the same 4 
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arse. Lhe pac (sulphurous acid) was perhaps the most satisfac: | 4 
tory. 
Second, Anodyne hypodermic injections and Squibb’s mixture. 
Third. Alteratives, calomel, etc. | 
Of the cases neglected in the beginning, fifty per cent. died under all — 
treatment ; of the cases taken early in the premonitory diarrhoea before — 
vomiting had occurred, ninety per cent. were saved. 


\ 


NOTE UPON THE RESULTS OF MICROSCOPIC EXAMINATION OF THE 
CHOLERAIC DISCHARGES. § 


By J. N. DanrortH, M. D., of Chicago. 

























Specimen No. 1.— A great amount of granular matter was present, in the © 
form of very large oblong masses, of a light gray or ash color. On.being ~ 
gently compressed by the covering glass, these masses separate into smaller — 
masses, and, if the pressure be still increased, these secondary masses are 
separable into very minute granules, which are probably composed of albumi- 


patches of small round or polygonal cells, probably epithelial cells, thrown off 
from the villi and floor of the intestinal ale ; and, scattered here and there, 
an occasional full grown epithelial cell, not yet carried out of the intestine, 
but looking cloudy and nebulous, as though it had been for some time macer- 


appearances, with the addition of a few free oil globules. Specimen No. 3. — 
The sediment consists largely of globules and floating masses of granular — 
matter ; an occasional patch of aborted epithelial cells may be seen, but 
they are less abundant than in preceding specimens. Specimens Nos. 4 to — 
11.— The appearances are chiefly marked by the presence of extraneous — 
matter, derived from the beef tea, of which the patient partook frequently © 
during the last hours of his life. I find shreds of striated muscular fibre; — 
bits of connective tissue ; crystals of sodium chloride and potassium chlo- — 
ride ; fat globules ; a few epithelial cells ; masses of granular matter; bits — 
of vegetable structure, which I apprehend are fragments of tea leaves, — 
and some other bodies which I cannot recognize, but which I believe to be — 
altered blood corpuscles. It is obvious that these latter specimens, how- 
ever interesting they may be from the stand-point of microscopy, throw very — 
little light on the pathology of cholera. Examined with a high power 
(about one thousand diameters), I could discover no special or peculiar 
structure which could be called a specific cholera germ, in any of the speci- — 
mens of intestinal discharges, but myriads of granules, far more minute _ 
than those already alluded to were brought into view, and I have no doubt ~ 
that a yet higher power would have revealed other granules smaller still. a 
Having now completed the examination and description of the specimens _ 
furnished me, I propose in conclusion, to offer a few suggestions on the 
subject of contagion, since the resolution of this Society, under which Lam _ 
acting, called $65 “special reference” to this matter. The patients from — a 
whom my specimens were obtained, both came from infected districts lying — 
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south of us, just prior to being attacked themselves. In what form did 
they obtain the poison and how did they transport it hither? I think the 
microscopic revelations of the last few years, especially since the introduc- 
tion of very high powers by Beale and others, are sufficient to warrant us 
in believing that all developmental or reproductive power resides in that 
portion of the cell which, following Brown, we call the “ nucleus,” but which 
Beale has very aptly named the “ germinal matter,” because it zs the ger- 
minal matter ; that this germinal matter multiplies with wonderful rapidity, 
and, in the majority of instances, by the process of “budding” or “gem- 
mation ;” that in its living state, germinal matter is not inclosed in a cell 
wall or closed sac, but is merely a little mass of soft gelatinous matter, 
wholly unconfined by any membranous envelope, and that it frequently 
_ exists in particles quite too minute to be seen by the highest magnifying 
_ powers at ourcommand. But this is not all. The lowest forms of living 
matter are known to multiply with far greater rapidity, and to retain life 
with far greater tenacity than the higher forms ; numerous examples illustrat- 
ing these statements could be adduced did time permit. The experiments 
of Professor Tyndall and others, seem to indicate clearly enough that the 
lowest and most minute germs may be completely dessicated and blown 
about by currents of air, and yet retain their power of growth and multi- 
plication ; in other words, retain the principle of life. With these facts 
before us, it is easy enough to reason with some degree of intelligence and 
probability, not upon the zature of the cholera contagium, but as to the 
manner of its preservation and transportation. In all probability the blood 
is the primary seat of attack in every case of genuine cholera ; at all events 
is very soon and very profoundly affected. Next in order, we have the 
choleraic discharges, and whether these discharges be “ eliminative ” or not, 
they take place with frightful rapidity, and they must be derived mainly 
from the blood by violent exosmotic action. In the next place, thoughtless 
and frightened attendants are a/most certain to throw the dejections into 
defective drains, or into exposed cess-pools, or upon the ground in some 
secluded spot, where they are least likely to attract attention and most 
likely to do subsequent harm. But, with the greatest and most intelligent 
care, it is impossible to avoid soiling the floor or carpet or bedclothes, or all 
three, and, with the most assiduous use of disinfectants, it is equally im- 
possible to secure aéso/ute protection from the harmfulness of the discharges, 
if they possess the power to harm. As a plain matter of fact, we all know 
from practical experience that generally, hands, wearing apparel, bedclothes, 
carpets, furniture, each and all are more or less stained and soiled by the 
discharges, in the hurry and fright and excitement of administering to the 
many and urgent wants of a cholera patient ; and precisely the same in- 
sane fright causes attendants to be neglectful of the proper use of disin- 
_fectants. Referring once more to the microscopy of the discharges, it will 
be remembered that numerous exceedingly minute granules were found to 
be present. Now these same granules, which our highest powers reveal, 
_ together with a presumably larger number which our highest powers do zot 
Teveal, are constantly escaping from the bowels ; are constantly being ex- 
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posed to the sun’s rays, to the air of heated rooms, and to moving cone 
of air, which dessicate them, and then waft them in all directions ; are con- 
stantly entering the mouths, noses, and lungs of those who are compelled 
, to breathe the infected air, and also constantly falling upon our food, and 
ia into our drinks, and being carried thence to our stomachs. From a mucous 7 
ae surface, the way into the blood is direct and easy, and, once in the blood, 
_ these minute germs find an abundance of their most appropriate pabuliia 
ibe: and are therefore under the best possible conditions for rapid multiplication, 
‘a But it is not necessary that the contagium particles themselves should enter 
a the blood ; it is not even necessary that they should a// be living ; indeed, 
























ie 

; it seems to me more than probable that the great majority of those that. 
er . enter the stomach must undergo solution before entering the blood. But, 
oe granting that they are liquefied and then absorbed, it does not follow tha 


the poisonous principle is annihilated or rendered harmless. This view 
' of the mode of propagation and transportation of the cholera poison is” 
strengthened by analogy. According to Beale, the cattle-plague, or “ Rin- 
derpest,’”’ which ravaged the cattle-herds of England a few years ago, and 
which was investigated by a board of commissioners, was propagated by ex- 
ceedingly minute living germs, which were conveyed from herd to herd by y 
some one of the modes of transit above mentioned. The fluid of the vac- 
cine vesicle is now known to contain very minute granules, upon which ti 
specific properties depend ; and our own Bartlett has lately shown us how 
paludal fevers may be propagated by minute eu Finally, professional 
opinion everywhere is gravitating toward the “germ theory,” because that 
theory, better than any other, explains the frequently rapid spread of the 
so-called zymotic diseases, as well as the peculiarities which we sometimes 
meet with in their manner of travelling from place to place. ; 
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CHOLERA IN WHEELING, WEST VA.,IN 1873. 


By S:. L. JEPSON, M. D., 
Flealth Officer of Wheeling. 


In the hope of contributing in some slight measure to the study of cholera 
~ as it occurred in the south and west during the past summer, it is proposed 
to give here an account of the disease as it existed in Wheeling, West Va. In 
_ order to a more perfect understanding of the facts here given, it may be well 
to say a word touching the topography of the city. 

_—- Topography. — Wheeling is situated on the east bank of the Ohio River (ex- 
- cept the Seventeenth Ward, which is on Wheeling Island, and may be omitted 
in the consideration of the subject, as no case of cholera occurred in it), 
on “an average elevation of six hundred and forty feet above the sea level,” and 


_ the “river bottom ” on which two thirds of the city is built is forty feet above 


low water mark in the Ohio. That part of the city under consideration is 
divided into seven wards, numbered from north to south rst, 2d, 3d, 4th, 5th, 
6th, and 8th, the rst being the highest and the 8th the lowest ground. Wheel- 
ing Creek, astream of considerable size, divides the city between the Fourth 
and Fifth wards. The Eighth Ward is separated from the remainder of the 
city by a wide common, through which a small stream flows. ‘The common is 
- Jaid out in streets, and contains a number of residences recently erected. The 
whole city is surrounded by high hills, which so closely overlook the river that 
the city is cramped for room, and so extends in width only from one to eight 
squares, the average not exceeding four. The length is about four miles, and 
it contains a population of 26,000. 

In order that an approximate idea may be had of the location of the chol- 
era cases (the number of each house being given in an accompanying table), 
I will state that our streets running north and south are named, from the 
river, back, Water, Main, Market, Chaplain, Eoff, Jacob, Wood, etc. ; those 
_ running east and west, First, Second, Third, etc., and each square from north 
to south contains one hundred numbers. 

Sanitary Condition. — As a result of the proximity of the hills, upon the 
sides of which houses are built, in many places it is impossible to dig privy 
vaults that will not rapidly fill with water. In some parts of the city, too, 
_ the same state of affairs exists by reason of former swamps and small water- 
courses having been filled up, previous to any attempt at drainage. This is 
true, particularly in the spring and in very wet weather, of portions of every 
ward in the city. As a consequence, the city contains an unusual number of 
offensive vaults, many requiring cleaning every year, and some rapidly fill- 
__ ing up, even in dry weather, after being cleaned. The city is badly paved 
and poorly sewered. Many of the streets south of the creek, and almost all 
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the alleys, are entirely unpaved, while that portion of the city is also most 
deficient in sewerage. The waste water from hydrants, kitchens, and stables, 
therefore, finds its way into the alleys and street gutters, while the more solid 
offal is thrown out, in the confident expectation that it will be speedily re- 
moved by some of the innumerable hogs which roam through the city. 

As soon as the city became “threatened with epidemic disease ”’ —an 
emergency in the absence of which the health officer has not the power to 
employ a single assistant, —a Sanitary Inspector was appointed for each 
ward with full power to compel the abatement of all nuisances. Men under 
the control of the Street Commissioner were kept constantly at work in some 
part of the city, and lime was scattered at intervals in the gutters and alleys. 
So that Wheeling, while not in a condition to especially repel cholera, was 
neither in a condition to especially invite it. 

We will now proceed to detail the first reported cases, and refer to such 
others as seem to be of sufficient interest to merit some attention. 
Case Vo. 1.— The first case that presented symptoms of cholera did not 
come to my knowledge until the end of the month in which it occurred, when I 
saw the death certificate, written ‘‘ Cholera Nostras.” ‘The date of the attack 
was June g, the patient, a German woman, aged fifty years, residence 2,114 
Main Street, Fifth Ward, wife of the proprietor of a lager-beer saloon, which 
was in the same house as that occupied by the family, who lived in the rooms 
back of the saloon. The second and third stories were occupied by two fami- 
lies, six individuals being on the second floor, and four onthe third. Aman 
and son on the third floor were newspaper carriers, and a man and son on 
the second floor were laborers, with no regular place of employment. A 
privy vault was in common use at this house, and was also used by visitors 
to the saloon. The rear wall of the cellar formed one wall of the privy 
vault, which was in very bad condition, the fluid contents of the vault 
leaking through into the cellar of the dwelling. On June 9g, about 3 P. M., 
after her morning work, this woman was suddenly taken with diarrhoea, full 
cholera symptoms rapidly developed, and after about three hours of collapse 
she reacted, but died on the sixth day with “cholera typhoid.” This patient 


was subject to attacks of what her physician calls “gastric and intestinal 


catarrh’” every summer. She had not been absent from the city during the 
summer, nor had any of the inmates of the house. No stranger had been ~ 
visiting them, and no direct means of introduction of the disease has been 
discovered. 

Case Vo. 2.— Male, aged twenty-two years; residence 3,600 Chaplain 


Street, Eighth Ward. In good health, temperate, and worked at the La Belle — 


Iron Mill. The house in which this case and the succeeding one occurred, 
is a large two-story brick tenement, occupied by five families, containing nine- 
teen individuals, eleven up stairs and eight down. Those persons engaged 
away from the house were occupied as follows: The father of Case No. 2, 
with two other men, worked at Hobbs’ Glass House, which employs nearly 
two hundred hands ; three at La Belle Mill; one a laborer without steady. 
employment. ‘The premises were in bad condition. The cellar was very 
damp, and contained a small quantity of offensive water ; an open board drain 
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intended to carry waste water from the hydrant was defective and filthy ; at 
the foot of the yard was an unused privy vault almost full, and but im- 
perfectly covered. This patient had for several days been suffering with a 
diarrhcea, and was hence unusually prudent in diet. On the day of his 
attack with cholera, he walked to his physician’s office, a distance of two 
squares, and fainted twice on his way home, from exhaustion caused by 
previous copious discharges. On this day, June 20, vomiting, cramps, and 
rice-water purging set in, succeeded by collapse, from which the patient 
reacted, and recovered after six days. 

Case Vo. 3. — The next case was the mother of the above, aged sixty-one 
years. In only tolerable health. Had nursed her son, and was thus con- 
stantly exposed to the disease germs. Was suddenly attacked on June 28, 
having had no premonitory diarrhcea. Collapse occurred, followed by reac- 
tion in a few hours, and recovery on the 30th, the case being milder than 
No. 2. In about a week after her recovery, the husband had an attack 


of cholera morbus, from which he recovered without serious illness. None 


of these patients, so far as can be learned, were in any way exposed to the dis- 
ease previous to the occurrence of the first case in the house. 

Case Vo. 4. — Male, aged thirty years ; residence 3,631 Eoff Street. In 
previous good health, moderate drinker, worked at the La Belle Mill, at which 


Case No. 2 was employed. Residence one and a half squares from cases 


Nos. 2 and 3, but there was no acquaintance even between the families, and 
no intercourse. After nearly a week’s diarrhcea, by which he was not kept 
from his regular employment, this man was stricken down with cholera on 
the night of July 3. Collapse set in, followed by reaction in a few hours, and 


recovery after four days. The patient in all probability used the vault at the 


mill during his premonitory diarrhcea, and may thus have been exposed to 


the poison of the disease deposited by Case No. 2. 


Case Vo. 5.— Male, aged sixty-six ‘years ; residence 2,523 Chaplain Street. 
Healthy, temperate. Occupation, Justice of the Peace. Had diarrhcea for 


nearly a week, which_was checked before July 4, on which day he attended 


a picnic in the country. He committed no imprudence in eating, but drank 


freely of lemonade made with limestone water, and to this attributes his 


relapse. At 1 o’clock A. M., Jul he was seized with violent symptoms, the 
p y 5: {symp 


disease rapidly developed, collapse coming on in a short time. Reaction, 
however, was brought about in a few hours, and the patient recovered after 
seven days’ sickness. ‘There was a total suppression of urine for fifty-four 
hours. ‘The residence of this patient was nearly a mile from that of any pre- 
vious case, and no possible connection with any other case can be traced. | 


The premises were in good sanitary condition, but an alley in the rear, and 


a gutter at the side of the house, were sometimes offensive, but these were 


_ never a cause of complaint. 


It is not necessary to give at length the history of every case, all essential 


‘facts being given in the accompanying table. ‘The cases related below, how- 


ever, seem to have some special interest by reason of their connection with 


each other or with other cases, and are therefore given somewhat in detail. 
_ Case No. '7.— Male, aged sixty-two years; residence 3,824 Eoff Street. 
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Healthy, temperate. Occupation, night-watchman at the Riverside Nail Mill, © 
which is on Main Street, extending from Twenty-fourth to Twenty-fifth — 
streets. Employed with him was another night-watchman, Mr. A., who tells — 
me that previous to Mr. H.’s sickness (Case No. 7), he (Mr. A.) had a diar- 4 
rhcea for three days; but kept at his post in the mill, using the privy vault on b 
the premises. He described his diarrhcea as being painless, and so loose — 
and watery as to nécessitate great haste in reaching the vault. It was also © 
so prostrating as to compel him to lie at home for a week after it was con- } 
trolled, which was quickly done by early treatment. Mr. H. had diarrhoea © 
at the same time, and not only remained in the mill with Mr. A., using the — 
same vault, but visited him at his house after he was compelled to cease 
work. His diarrhoea ran on for nearly two weeks before he was attacked © 
with choleraic symptoms. On the evening of July 9, vomiting and purging ~ 
set in, followed by cramps of the extremities and speedy collapse. The — 
dejecta were decidedly rice-water in character. Recovery ensued after — 
seven days illness, during which time typhoid symptoms existed, as indeed © 
was true of almost every case that recovered. q 

Cases ro and 11, were aman and wife, aged respectively, seventy-three and ~ 
seventy years, residence No. 30 Fifth Street, healthy, temperate, the hus- © 
band a manufacturer. Local sanitary condition very good, being high and © 
dry, and the premises in perfect condition. The husband, a man of uncom- © 
mon vigor for his years, was attacked with diarrhoea on July 20. Received ~ 
medical treatment on July 21, but the diarrhoea was not checked. On the © 
evening of the 22d, the stools were decidedly rice-water in character. On 
the morning of the 23d collapse set in; some little reaction manifested, © 
but death resulted on the 24th at three p.m. Neither cramps nor pain at © 
any time. 7 

The wife was a constant watcher at her husband’s bedside, and although ~ 
in excellent health previously, was worn out with anxiety and nursing. She © 
was attacked suddenly with violent symptoms at five a. M. of the 25th, and — 
died in collapse at nine P.M. of same day. In this case vomiting, purging, a 
cramps, and rice-water dejecta were all present. The only possible connec- — 
tion traced between these and other cases, is in the fact that Case 10 was in 
the habit of frequently visiting the mills in his business capacity, and sev- — 
eral cases had occurred among the mill hands. The location of the cases — 
was nearly two miles from any previous case. fie 

Case 12. — Female aged fifty-two, residence 1,102 Chaplain Street, where ‘ 
she kept a boarding-house ; was somewhat worn down by hard work and the 
cares of her occupation, Pern healthy. Sanitary condition of the prem- i 


Repuntie was a large privy vault which had been ee: nee in May by my M4 
order, but which fina again rapidly filled up, owing to the nature of the — 
ground, and was again exceedingly offensive, the contents of the vault escap- a 
ing at one point on the side next to the house. One of these rooms was — 
occupied by the patient as a sleeping apartment. This lady was in her — 
usual health until the morning of her fatal sickness. The evening previous 
she had eaten a dish of ice-cream. On the morning of July 25, she went as 
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usual to the butcher shop one square distant, and on her return proceeded to 
prepare for the breakfast. She soon complained of not feeling very well, 
and about seven o’clock an exhausting diarrhcea set in. Two hours later vio- 
lent cholera symptoms commenced, and the case resulted fatally at nine P. m. 

Case 13. Male, aged forty-seven, temperate, healthy, an artist, two weeks 
from Philadelphia on a visit to a brother at No. 59 Twenty-sixth Street. 
Was attacked suddenly with great violence at eight P.M. on July 29, two 
hours after having eaten his supper. Was in a collapse when a physician 
reached him at ten o’clock. Recovered in aweek. The brother had a sim- 
ilar, though less severe attack three days before. The case was not reported, 
being called cholera morbus. 

Cases 14, 19, 32, 33, 34, and 35, constitute a group of considerable 
interest, and I shall speak of them together. They all occurred in a small 
frame house of two rooms on one floor, located in the Fifth Ward, on a high 
point overlooking Wheeling Creek, and nearly a half mile distant from any 
other dwelling on the same side of the creek. The house was occupied by 
two families, about ten individuals, nearly all unclean in their habits, and 
inebriates. 

Case 14. Male, aged fifty-eight, occurred on August 29, was comparatively 
mild, and was not reported as cholera. The patient recovered on September 
10. 

Case 19. Female, aged twenty-eight, intemperate ; occurred on September 
2, was also mild, recovering on September 6, and was not reported, 

The other cases occurred respectively on September 14, 19, 24, and 25, 
and were all fatal. . It was not until the 25th that any case was reported to 
me. I immediately visited the house, where I found one person dead, one 
dying, and the third in a semi-collapse. A somewhat intelligent woman, 

who had been nursing these patients, gave me a full account of all the cases 
that had occurred, as did also the two patients who recovered, and I cannot 
doubt but that they were all the victims of the same disease. I found that 
there were no privy accommodations whatever on the premises, and the 
cholera dejecta had been thrown out on the ground in the neigliborhood 
of the house. The floor of the dwelling was also in a horribly filthy con- 
dition. No attempt whatever had been made at either cleanliness or dis- 
infection. Several of the inmates were in a besotted condition at the time 
_ of my visit. All was done that was necessary to put the premises in good 
condition, disinfectants having been freely used. Cholera had disappeared 
from the city proper on September 7. . In this isolated position it lingered 
until these measures were enforced, after which no other case occurred. 
Case 24. Male, colored, aged sixty-seven, residence in private alley near 
_ Tenth and Market streets, laborer, very intemperate, sanitary surroundings 
bad ; house low, dark, and poorly lighted and ventilated. This man had 
been suffering with a diarrhcea for some days, and was much prostrated 
thereby, no medical treatment having been received. On September 3, at 
ten A. M., he was attacked with cholera, and died at twelve Pp. m. on the 4th. 

Case 31. A daughter of the above, age twenty-six, prostitute, was attacked 

with diarrhcea on the 5th, but like her father, neglected it, and on September 





ing set in the next day. Mr. C. described the dejecta to us as “resembling — 
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7, at eight P.M., violent cholera symptoms set in, which terminated her life 
in six hours. . 

Case 27. Female, aged fifty-two, intemperate ; had been in the city about a 
month, selling pictures from house to house. She was boarding at No. 
1,214 Water Street, a German hotel. Had diarrhoea for some days. On 
September 5, at six a. M., was seen by the proprietor vomiting in the yard ; | 
ate no breakfast. Cholera in its usual form soon after developed ; the 
patient was removed to the hospital, and died there at nine p.m. In the — 
room with this woman was her husband, who, though making no complaint, — 
had also diarrhoea, and when seen at nine A.M. had a cold, shriveled sur-_ 
face, feeble pulse, and slight cramps in the legs. He also was sent to the — 
hospital, confined to bed, put under treatment, and in a few days recovered, — 

Before making any comments on the facts here given, we desire to refer 
to a most interesting group of cases that occurred in the country four miles — 
away, and which are not connected with the epidemic in the city. 

Mr. J. T. C., a medical student, for some months resident in the Good 
Samaritan Hospital of Cincinnati, Ohio, took passage for this city on the — 
steamer Andes on June 13. On June 15, he was attacked with a painless, © 
liquid diarrhcea, which continued without treatment until he reached home. ~ 
The Andes landed at Wheeling on the morning of the 17th, and Mr. C, 
started immediately for his home, walking one and a half miles and riding in” 
a wagon the remainder of the distance. The diarrhoea continued, and vomit- 


water into which a small quantity of milk has been poured.” Medical treat- 
ment, with perfect rest, wrought a cure. On June 21, four days after Mr. 4 
C.’s arrival at home, his mother, aged fifty-two, in previous good health, was © 
attacked with choleraic symptoms, and after being sick a week, recovered. 
On June 25, Mr. C.’s grandmother, aged seventy-three, was similarly attacked, — 
and died in twelve hours. On June 30, Miss C., aged nine years, was sim-_ 
ilarly prostrated, but recovered in about a week. Cramps accompanied all. { 
these cases except Mr. C.’s. Treatment was promptly administered by Mr. 
C., a very intelligent student, else the deaths might have been more nu-. 4 
merous. ‘The house in which these cases eeauaed is situated on a high ; 
point in the country, the family is possessed of ample means, and no sanitary 
defect existed. The cases could not be traced to any error in diet. It is 
worthy of remark that the first death from cholera in Cincinnati was not” 
publicly reported until June 14, one day after this gentleman had left the 3 
city. Nothing resembling cholera had occurred in the Samaritan Hospital - 
previous to his departure. That the cases were cholera, however, and that 
Mr. C. was the carrier thereof to his home, we cannot doubt. = 

Having now completed our account of the cases occurring in Wheeling | ¥ 
and vicinity, we may state that the facts here given were received in no in- © 
stance at second-hand, but directly from either the attending physician, or 
the patient and present friends, or in most instances from both. We have 
visited every house — with a single exception — in which any case oc: 
curred, and our aim has been to give facts exactly as they existed. s 

Mortality, — By a reference to the table, it will be seen that we had wor id 
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3 s | Ea ; Date of SBS) sanity Habits and Physical i 
3 é6|.4 Residence. wl se | oie Occupation. Date of Attack. Date of Death. | 5™ 2 y Remarks. 
oF, > BIS lass Recovery. Q‘So |Condition.| Condition of Patient. 
“oer Ps SE a EM PR a Oe re Se ee EE ae 
= 1] 5| 2114 Main St. F. | W. |5o} M. | Housekeeper. June 9 - June 15 6 days. Bad. {Delicate health. Premon. diarrhoea. 
2 2| 8] 3600 Chaplain St. M.| W./22] S. | In Iron Mill. 20 June 26 = - - Bad. |Temperate — healthy. Premon. diarrheea. 
- 3) 8] 3600 Chaplain St. F. | W. |60} M. | Housekeeper. 28 July 1 - - - Bad. |Not very strong. Sudden invasion. 
NU 4| 8| 3631 Eoff St. M. | W. |30] M.| In Tron Mill. July 3 6 - - ~ Good. |Healthy — Mod, drinker. |Premon. diarrhcea. 
NX 5| 6] 2523 Chaplain St. M.| W./66] M.| Justice of the Peace. 5 12 - - - Medium. |Healthy — temperate. Premon. diarrhcea. 
6| 6| 2629 Chaplain St. M.| W.|60) M.| In B.& O.R. R. Shop. 6 Io - - - Good. |Healthy — temperate. Half day’s diarrhea. } 
N 7| 8| 3824 Eoff St. M.| W. |60] M. | In Iron Mill. 9 17 = = - Good. |Healthy — temperate. Premon. diarrhcea. 
2) 8] 4| 1714 Eoff St. M.| W. 1/48] M.| Street Paver. 16,4 p.m. - July 17, 5 a. m. {13 hours Bad. |Intemperate. Premon., diarrhoea. 
Ne g| 8| 3426 Market St. M.| W. |48] M. | Laborer. 21,9 p.m. - 23,6 p.m. |45 hours| Good. |Good health. Premon. diarrhoea, 
S 10] £| 30— sth St. M.| W.|73) M.| Manufacturer. 22, 8p. m. - 24,3 p-m.-|43 hours} Good. |Healthy — temperate. Premon. diarrhcea. = 
11| 1] 30— sth St. F. | W. |7o] M. | Housekeeper. 25,5 a.m. - 25,9 p.m. |16 hours} Good. |Healthy—temperate. Sudden invasion. 
Cy -t2) 2] 1102 Chaplain St. F, | W. |48} M.| Housekeeper. 25,9 a. m. - 25,9 p.m. |12 hours} Bad. |Worn down by care. Sudden invasion. 
= 13| 6} 59— 26th St. M.|.W. |49] S. | Artist. 29 Aug. 5 - - - Good. |Healthy — temperate. Sudden invasion. 
NY 14| 5| Poverty Point. M.| W. |s8} M.| Laborer. Aug. 29 Sept. 10 - - - Bad. |Healthy. Premon. diarrhcea. 
w) 15| 2| 1057 Morrow St. M.| W. |59| M. | Cigar Maker. 30, 3 p- m. - Aug. 31, 11a. m|20 hours} Good. |Very intemperate. Premon. diarrhcea. 
Sa] 16| 5} 2219 Eoff St. M.| W. |30} S. | In Iron Mill. 30, 4 p- m. - 30,114 p- m.|73 hours} Medium. |Intemperate. Premon. diarrhcea. 
Ry 17| 8| 3722 Eoff St. M.| W. |35| M. | Teamster. 2%, 3 as Me - 31, 11a. m.| 8 hours} Good. |Intemperate. Premon. diarrhcea. 
ny 18] 5| 2224 Main St. M.| W [28/ S. | In Iron Mill. 31,6 p.m. - 31, 12 p-m.| 6 hours} Good. |Intemperate. Unknown. 
a S 19| 5| Poverty Point. F. | W. |28} M. | Housekeeper. Sept. 2 Sept. 6 - - - Bad. |Intemperate. Premon. diarrhoea. 
20] 6} 2408 Short St. F. | W. |38} M. | Housekeeper. 2, Sa- m. - Sept. 2, 12 p- m.|16 hours} Medium. |An invalid. Premon. diarrhcea. 
- a 21| 8} Country Road. M.| W. |32| M.| In Iron Mill. 2 Sept. 14 - - - Bad.  |Intemperate. Premon. diarrhcea. 
~ 22| 6| 3013 Market St. F. | W. |48| M. | Housekeeper. 2.12). m0: - Sept. 9, 10 a. m.| 64 days} Good. |Healthy— temperate. Sudden invasion. 
23| 1| Northof 1st, on Main St.| M.| W. |4o| M.| In Iron Mill. 3, 10a. m. - 4,7 a.m. |21 hours} Medium. | Healthy — temperate. Premon. diarrhea. 
ul 24| 2| Near roth & Market Sts.| M. |Col.|67} M.| Laborer. 3, 10 a. m. - 4, 12 p-m.|38 hours} Bad.  |Very intemperate. Premon. diarrhea. 
Re 25| 6] 2407 Alley Court. M. | W. |37| M.} In Iron Mill. = (Qf. Iie ~ 4, 12 p.m.|27 hours} Good. |Very intemperate. Premon. diarrhoea. ™ 
Rk) 26| 8) 3725 Jacob St. M. | W. |48} M.| Shoemaker. 3, 12.p. Mi. - 5,6a.m.|30 hours} Good. |Very intemperate. Premon. diarrheea. 
N) 27| 3| 1214 Water St. F.| W. |s2| M.| Peddler. 5)7a-m. - 5,9 p.m. |14 hours, Good. |Intemperate. Premon. diarrheea. 
S 28] 6} 2318 Woods St. M. | W. |44] M.| In Iron Mill. 5 Sept. 10 = — - - Good. |Healthy. Premon. diarrheea. 
ny 29| 8} 3638 Eoff St. M. | W. |57| M.| In Glass Works. 6 I4 - - - Good. |Not robust—Mod. drink’r|Premon. diarrhcea. 
'S) 30| 6] 2623 Jacob St. M.| W. |23| M.| In Iron Mill. 6 It - = - Good. |Healthy— Mod. drinker. |Premon. diarrhoea. 
31| 2| Near roth & Market Sts.| F. |Col.|26| S. | Washerwoman. 7,8 p.m. - Sept. 8,2a.m.|6hours| Bad. |Healthy — Prostitute. Premon. diarrhoea. 
32| 5| Poverty Point. F. | W. |x] S. | Child. 14, 8a. m. - 14,8 p.m. |r2 hours} Bad. /|Healthy. Premon. diarrhea. 
33| 5| Poverty Point. F. | W.|55|Wid| Housekeeper. 19 = 30 11 days Bad. |Unknown—intemperate. |Premon. diarrhcea. 
34| 5| Poverty Point. F. | W. |41| M. |. Housekeeper. 24, 10 a. mM. - 25,5 p.m. |31 hours| Bad. |Unknown. Unknown. 
35| 5| Poverty Point. M.| W.|10} S. | Child. 28, 0.a. mM: ~ 26,4 a.m. |3r hours} Bad. |Healthy. Unknown. 
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distinct visitations of cholera. One commenced on June 9, or, if we throwl 
out Case 1, on June 20, and ended on July 29, during which time only 
thirteen cases occurred, with six deaths, a mortality of forty-six per cent, 
The disease then suddenly disappeared, not a single case occurring until 
exactly a month later, August 29, from which time until September 7 no~ 
less than eighteen cases occurred, when it again departed from the city 
proper ; four additional cases occurring, however, between September 14 © 
and September 25, in an isolated dwelling, making in the second epidemic a 
total of twenty-two cases, with sixteen deaths, a mortality of seventy-three — 
per cent. During the summer, then, there occurred thirty-five cases and — 
twenty-two deaths, giving a mortality of sixty-three per cent. which certainly ~ 
entitles the disease to be called malignant, whether it be of Asiatic or 
American origin. 
Distribution of the Disease, — By a reference to the table it will be seen : 
that, the cases were located by wards as follows: First, three ; Second, 
four ; Third, one; Fourth, one; Fifth, nine; Sixth, eight; Eighth, nine ;_ 
thus the three last named wards, which are south of the creek and joining ~ 
one another, contained twenty-six out of the thirty-five cases. The case 
in the Third Ward was not a resident of it, but a peddler temporarily stop- 
ping there, and who may have been exposed to the germs of the disease 
in some of the houses visited by her daily. She was a German, able to 
speak little if any English; the wards south of the creek contain the 
greatest proportion of our Ganah population, facts which render it prob- 
‘able that she plied her vocation principally in that part of the city. The 
«ase occurring in the Fourth Ward was a street paver, and on the day of his 
attack and previously, was at work in the Fifth Ward. One of the three in 
the First Ward —the patient whose wife also died — was in the almost daily 
habit, in conducting his business, of visiting the nail mills in the Sixth 
Ward. It is evident that the disease was in a great degree localized in the 
three lower wards. : 
Local Sanitary Condition, Effects of. — After a careful study of these cases, 
we are not convinced that the comparative uncleanliness of different parts” 
of the city affected the location of the cases, since there is no great differ- 
ence in this respect between the different wards. The Third and Seventh 
are always the cleanest, and contained but one case, but the Second, which 
contained four cases, and the Fourth, which contained but one, are both less 
cleanly than the Eighth, which contained nine cases. ‘The latter, however, 
as already stated, is the lowest, and next to it the Sixth and Fifth, which 
likewise are perhaps generally in the poorest sanitary condition, being to 
a very great extent unpaved and unsewered. Thus elevation, rather than ; 
cleanliness, seemed to exert a protecting influence, if indeed we are i 
in drawing any conclusion where so few cases occurred. 
The sanitary surroundings of the houses in which cases occurred, cer- 
tainly did not in many instances exert any great influence. We have en: 
deavored in the table to give some idea of the condition of each house vis- 
ited, and its surroundings. Of course this can be but imperfectly done 
without a full description of the premises. The local sanitary condition 
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is regarded as having been dad in four cases, medium in fourteen, and 
& god in seventeen. In but four or five instances were the sanitary Bes 
s o bad as in our opinion to serve in any great measure as the predisposing 
cause of cholera. Certain it is that, with these few exceptions, many much 
worse places entirely escaped ; while a number of the houses visited were 
“q ery favorably located, and in excellent condition. 
_ Habits, etc., of Persons attacked. — We are convinced that in this, as in 
‘other Beidcwics of cholera, the personal habits and mode of life, tose se 
with the previous state of health of those attacked with the disease, had 
much influence not only in inducing the attack, but also in bringing about 
_afatal termination. It will be seen that thirteen of the patients shad been , 
: intemperate, three of them moderate drinkers, four in impaired health, and 
fifteen in good health, of which last number, three were over sixty-five years 
of age. Others might possibly be added to one or other of the unfavorable 
classes here named, were full data at hand. But even with these partial 
“positively ascertained facts, we have a total of twenty-three persons who, by 
reason of either habits of drinking, previous ill health, or advanced years, 
were certainly not in a condition to resist this disease (I might also add to 
this list two fatal cases in children aged ten and eleven respectively). Of 
- these, no less than sixteen died, a mortality of seventy per cent. Of the 
Temaining twelve, previously temperate and healthy, six died, being fifty 
per cent., and two of these received no medical treatment, nor any proper 
F are or nursing until zz extremis. 
It will be observed also, that ten out of the thirty-five persons attacked 
1 ere employed in’some of our iron mills. They are generally men of robust 
constitution, but careless concerning their health and habits of living. The 
business calls them to labor in an atmosphere whose temperature is exces- 
‘sively high ; and very commonly after finishing a short piece of work, they 
step to the coolest place they can find, and sit down until their services are 
again required, often also drinking freely of ice water, and sometimes having 
cold water by the bucketful poured over their naked backs, from which the 
pe erspiration is streaming. ‘To this we find a number of these men attribute 
their sickness ; and that it had an influence as in some measure an excit- 
ing cause we are inclined to believe. 

_ Lremonitory Diarrhea. — It is worth while to note the large number of 
cases in which premonitory diarrhoea occurred, viz., twenty-seven. ‘The 
duration of this diarrhcea varied from half a day to over a week. We had 
during the epidemic an unusual number of cases of diarrhcea in the city, in 
which the stools were very liquid, and often of a light color, being generally . 
described as “milky.” Judging from the readiness with which these yielded 
fo treatment — though a few of them were quite rebellious, —we cannot — 
doubt but that a number of deaths could have been Sore had the pa- 
tients given early warning of the existence of a diarrhcea, and at once 
laced themselves under intelligent medical treatment. ‘This is a point 

ready well established by past experience, and it should be mee 
lpon the public on all proper occasions. 
Sanitary Treatment.— The Health Officer is the sole health ase in 





Oa CR TEA Cs a A a ea os; 
t 7 f Vp Le, eo a ee Ay y 5 ‘ i N 
\e ¢ ie »- a ng ua * 
' re Phe | DW wi 

























276 CHOLERA IN WHEELING, WEST VA., IN 1873. 


Wheeling, save a “Committee on Health” of the City Council, to hot a 
the Health Officer is responsible. The statutes require physicians to ree 
port all cases of ‘“ Asiatic Cholera” to the Health Officers immediately on. 
their recognition. Great doubt, however, existed in the minds of physi- — 
cians here as elsewhere, as to the exact nature of the disease when it first — 
appeared. Hence there was a hesitancy in announcing a case to be chol- — 
era, and hence delay, and often entire failure, to report the cases. Again, © 
‘the law, having no penalty attached, was disregarded without even this ex- — 
cuse. Even late in the epidemic, in some instances the first intimation the — 
Health Officer received of the existence of a new case was from the local — 
columns of the morning papers, or from rumors heard on the streets. As — 
soon as discovered, however — which was sometimes done by tracing these — 
street rumors —in all cases measures for thorough cleansing and disinfec- | 
tion were instituted. Whether any positive good was accomplished by the © 
use of disinfectants, is a problem we are unable to solve. All the facts to © 
be derived from our observations on this subject, may perhaps be best 

briefly expressed as follows : — | 

Case 1 disinfected, promptly. No second case. 

Case 2 not disinfected A second case (No. 3), after which disinfection. | 
A case called cholera morbus occurred after this. 

Case 4 probably not disinfected. No second case. — 

Cases 5, 6, 7, 8, and 9, disinfected. No second case. 

Case 10 iintectenl A second case (No. 11), the wife, who died the next © 
day. q 

Case 12 disinfected. No second cholera case. Two cases of diarrhea," 
neither severe, and a case of cholera morbus, after disinfection. | 

Case 13 disinfected. No second case. This case followed three days 
after a case of what was called cholera morbus, which was not disin- 
fected. 

Case 14 not disinfected. Five additional cases (19, 32, 33, 34, and a 
followed before disinfection, after which there occurred no other case. 

Cases 15, 16, 17, 18, 20, 21, and 22, disinfected. No second case. 

Case 23 disinfected. Two children of this patient attacked with diar- 
rhoea and vomiting the next day, which in both cases were easily controlled 
by immediate medical treatment. 

Case 24 disinfected. A second case, a daughter (No. 31). 

Cases 25 and 26 disinfected. No second case. 

Case 27 disinfected. No second case. The husband of this patient 
had mild cholera symptoms at the same time, and probably contracted the 
disease in the same way. q 

Cases 28 and 2g disinfected. No second case. 

Case 30 not disinfected at all. A young child died with cholera infane 
tum ten days after this case occurred. 4 

In none of the cases was disinfection resorted to until active cholera 
symptoms set in. It may hence be argued that in the instances in which 
more than one case occurred, the later cases were caused by the poison of 
the premonitory diarrhcea. On the other hand, it may be pertinently in- 
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quired, why did not multiple cases more frequently occur, since premoni- 
tory diarrhoea existed in three fourths of the cases? Accepting the doc- 
rine that the dejecta are the principal source of infection, the following 
facts lead one to conclude that the excreta of the premonitory diarrhcea 
are devoid of cholera germs, or at least that these germs are possessed 
_of very feeble reproductive powers. As noted in the table, ten of the sub- 
jects of cholera were iron mill hands, employed in four different mills, in 
which not less than seven hundred men are employed. About all these 
cases suffered from premonitory diarrhoea, and before giving up work used 
the privy vaults frequeyted in common by all the men working in the mills. 
In no case was disinfection used in any of these vaults. 
Is it possible that cholera germs could have been destroyed by the disin- 
fectants always present in the atmosphere of iron mills. 
Mode of Introduction to the City.—This point we have purposely post- 
'poned discussing until now, in the hope of gaining some accurate information 
on the subject. It has already been seen, from the account of cases above 
detailed, that no history of direct importation has yet been traced in connec- 
‘tion with any case. We are satisfied, however, after diligent investigation 
of the subject, that the disease was brought to this city by steamboat direct 
from Cincinnati. The cases occurring in the country we know positively 
to have been the result of importation. But Mr. C. did not stop in the city 
at all, merely passing through afoot to his home. Besides, our first case 
occurred eight days prior to his arrival. And if we exclude this as one of 
aggravated cholera morbus, the next, which occurred June 20, three days 
after Mr. C.’s arrival, was peated about two miles from the steamboat land- 
“ing. The same is true of the next five cases, while but one case occurred 
very near to the wharf. 
_ All the facts we have been able thus far to gather, are briefly these: An 
Officer of the Andes, a boat plying between Cincinnati and Wheeling 
weekly, informed us, that during June and July, they brought from the 
former city a large number of persons who suffered on the route with some 
*form of diarrhceal disease. Some of these were simple diarrhcea, while 
others were attended with vomiting and severe pain. He kept several 
‘bottles of “ cholera mixture” on board, and had frequent occasion to em- 
‘ploy it. This officer gave us particulars of three cases that he remembered 
as being especially severe, but could not recall the names, and the boat 
being laid up at Cincinnati on account of low water at this time, he has not 
access to the books. ‘Two of these sick persons were men, who disturbed 
the passengers by their loud cries of pain through the night. Another, was 
an old lady who, with her husband and daughter, took passage at Cincin- 
“Nati. This was soon after cholera was reported in that city, and the officer 
thought that they were by its presence induced to leave the place. This 
lady took sick about Pomeroy, and was exceedingly nervous, and appar- 
~ ently alarmed. Some of the cholera mixture was ahanierered: but she 
_ grew so much worse that at Parkersburg a physician was sent for. She 
Improved before reaching Wheeling, but was so sick still as to require a 
Carriage to convey her to her residence in this city. We hope yet to obtain 
- the full facts concerning this case. 
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The porter on the Hudson, another weekly Cincinnati mare “nfonm 
us that the bar-keeper on that boat suffered a severe attack of what | he 
called cholera, on his way up the river, and he also was compelled to se- 
cure a physician at Parkersburg. The porter described the excreta as be- 
ing very white. This man is now in Cincinnati, and we have been unable 
to learn where he stopped in this city, where his clothing was washed, and 
other facts of interest connected with the case. d 

Although these facts prove nothing conclusively as to the importation of 
cholera into this city, yet they indicate a probable mode of introduction, 
and encourage further investigation in this direction. 


Meteorological Observations. — Monthly Means. 


PREVAILING WINDS. 


Number of Days of Each. 7 


Maximum 
‘Temperature. 
Minimum 
‘Temperature. 
Mean Temper- 
ature. 

Rainfall in Inches. 
Number of 
Rainy Days. 
Number of 
Cloudy Days. 
Number of Clear 


PEAY. ees ‘| 44° |62.66°)| 5.95 | 
UNG ees) 92° "| GOW Tn ao ae 
Julysees) 611 94° |)-569 76.65" 8.72, 
meusust., . ..) 90° 60° 69.66°!| 8.55 
September . | 84° | 50° [65.1 6° 3.08 


Storms, with thunder and lightning, occurred on May 9, 20, 27; June 24, 27; July 4 
14, 15, 18, 26, 29; August 25, 27, 28. Storm, with hail, on August 12. Frosts occurt 
on May 14, 15, 18, and September 15. Light snow on September os. : 

Notes. — First half of Yune very dry. Only 0.23 in rainfall in first twenty days. 
ance of the month wet. First cholera case seen on the 27th. First half of August atten 
with bad cases of cholera infantum and cholera morbus. Typhoid fever and erysipelas é 
prevailing diseases. Typhoid fever became epidemic about the middle of September, and 
was generally of a mild type. 

For the above meteorological eae Abe we are indebted to Dr. E. A. Hildreth, o 
Wheeling. in i) 








REPORT UPON EPIDEMIC CHOLERA AS IT APPEARED 
AT JONESBOROUGH, TENN. 


By W. R. SEVIER, M. D., 
Of Fonesborough. 


THE disease appeared in Greeneville, Tenn., a town situated on the line 
of the East Tennessee, Virginia, and Georgia Railroad, twenty-five miles west 
of Jonesborough, between the 18th and 20th June. Many cases were of a 
malignant character, the patients dying within a few hours after they were 
attacked. 

Some four or five weeks elapsed from the time of its departure from 
Greeneville, before it assumed an epidemic form in Jonesborough. During 
this period quite a number of cases occurred in the intervening country, some 
of which were of a very malignant character. Two cases, both of which 
were refugees from Greeneville, occurred here some days prior to its actual 
development as an epidemic. One of these was of a violent type, the other 
was mild — both recovered. The first case among our resident population 
was the wife of a gentleman who had waited constantly at the bedside of the 
first mentioned case from Greeneville, in the capacity of nurse. The houses 
were a quarter of a mile apart. Those who believe the disease to be contagious 
impute the attack to the poison conveyed in the clothing of the husband. 
No other case occurred after that date (July 13), until the 24th of that 
month, when it, at once, assumed an epidemic form. ‘The period marked 
by the greatest fatality was from 29th July to August 1, inclusive of both 
dates. 

The disease almost uniformly was preceded by a painless diarrhcea,’ 

passing rapidly into rice-water discharges, cramping of the voluntary mus- 
cles, coolness of breath with extreme coldness of tongue, capillary conges- 
tion of face, nose, ears, and extremities, with total suppression of the func- 
tions of liver and kidneys. 

No regard seemed to be paid to locality or surroundings. Residences on 
elevated points and those in the valleys were, alike, subject to the visitations 
of this pestilence. 

The same sort of disregard was manifested to localities, whether clean or 
filthy. The town was thoroughly policed a month or more beforehand. 
Every privy, public and private, was either thoroughly renovated or disin- 
fected. Old pits were filled up with fresh earth, when practicable, and new 
ones dug. Lime, chloride of lime, sulphate of iron, carbolic acid, etc., were 
freely used. The disease, notwithstanding all this, was of an exceedingly 

1 An exception to this occurred in the persdn of a negro man belonging to the grave- 


digging force. Cramps preceded the diarrhoea, as reported to me by his associates. He 
died in about four hours after the attack. 
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malignant type ; some of the patients who were of a naturally robust consti- 
tution died in from four to eight hours after the attack. It appeared alike 
indifferent to habits of personal cleanliness or filth. ‘The discharges — ejec- 
tions and dejections —of patients were always, at once, removed from the 
sick room and carefully covered with earth. Disinfectants also of almost 
every kind were diligently and liberally employed in the sick room and about ~ 
the bed. | 4 

The major part of our population trusted to the “strength of their legs”? 
and sought safety by flight. A few, but very few, were attacked in their 
places of retreat. After we had formed a theory more satisfactory to us at 
least than the opinions of authors, the remaining population was placed on 
muriated tincture of iron, — ten to twelve drops, morning, noon, and evening. 
It is not remembered that a single individual of those left behind who used 
this prescription was attacked; but returning refugees did not appear to 
enjoy a like immunity. Three individuals, all females, were attacked within 
a day or two after their return to town. They had, however, employed the 
preventive means rather carelessly and irregularly. Their cases yielded 
promptly to the remedy hereinafter mentioned. 

Some four or five gravel train hands were attacked with the malignant 
form of the disease. Our hotels were closed. ‘The inmates of our county 
jail were not attacked until some time after the first appearance of the dis- 
ease among us. ‘The jailer, who had labored under hemiplegia for perhaps 
twelve months, died. A colored female prisoner was subsequently attacked, 
but her case was of a rather mild type. 

Observations and Results. — Diligent observation of the symptoms pre- 
sented by a large number of well-developed cases of cholera, has fully satis- 
fied me that the disease is foxemia, or blood-poisoning. My reasons for this 
diagnosis are substantially as follows: The usual indications of the initial 
stage are diarrhcea and vomiting, the former rapidly assuming the character 
of rice-water discharges, composed, in a large measure, it is universally admit- 
ted, of a portion of the constituent elements of the blood. 

The mental lethargy, physical prostration, depression of vital energies, and 
the suppressed functions of the liver and kidneys, are but the results of toxi- 
cal influence acting primarily on the blood; and are such effects as might 
reasonably be apprehended from the introduction of a poison into the circu- 
lation. ‘The symptoms characteristic of uremia and pyemia are not, I con- © 
ceive, more distinctly suggestive of blood-poisoning than are the general 
features of a well-developed case of cholera. Diarrhcea, although present in 
a large majority of cases, is not an essential feature of the disease. Many 
instances occur in which the prostration of the vital energies bears no sort 
of relation to the frequency or amount of such discharges. a 

Deaths have occurred ten or twelve hours after all discharges had ceased, 
notwithstanding every effort at stimulation and alimentation ; the general 
symptoms meanwhile exhibiting, no less conspicuously, the depressing effects 
of a powerful poison. 

The uniform effect of remedies of acknowledged depurative and disinfect- 
ant virtues has been, in nearly every instance, the relief of vital organs, and 
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the restoration of their functions. The litmus test applied to the ejections 
and dejections revealed the highly alkaline condition of both. These facts 
indicated not more distinctly the real character of this malady, so fearfully 
destructive of human life, than the agent which, in some one or more of its 
combinations, would prove the effective remedy, namely, chlorine. 

The patient first selected, on whom to try the virtues of the remedy, was 
a “nymph du pave ” who had been pulseless for several hours. Chlorate of 
‘potassa was employed hypodermically, and prescribed internally in doses of 
one and a half grains every hour. At the end of twenty-four hours she was 
still alive. She was next placed on muriated tincture of iron, in doses of ten 
drops every hour. She was found still living at the end of another twenty- 
four hours. We next employed solution perchloride ferri. No observable 
advantage was realized. She died in the evening of the third day, having 
been totally destitute of pulse for more than sixty hours. 

Finally, the writer would briefly state his conclusions, as follows : — 

(1.) The belief that cholera is of a special zymotic origin, as expressed in 
his report, is not entertained by him to the exclusion of the possibility that 
it also has atmospheric relations in its causation. In the latter case, how- 
ever, the morbific agent seems to exist in the exhalations from the lungs, as 

well as those from the discharges from the stomach and bowels; and the 
“medium through which it enters the circulation is, perhaps invariably, the 
tungs. The peculiar or specific poison is believed to belong to that class 
‘defined by Liebig as capable of reproduction. 

_ (2.) The established power of chlorine as a disinfectant and the recog- 
nized virtues of its compounds, as hydrochloric acid, chloride of sodium, 
‘chlorate of potassa, muriated tincture of iron, bichloride of mercury, etc., 
appear to give additional strength to the theory. 

The muriated tincture of iron was found to be in nearly every instance — 
perhaps all — where it was regularly employed, a thorough preventive. The 
presence of this, or of any other acid, in the discharges from the stomach 
and bowels was disproved by the litmus test. 
| (3:) Hydrochloric acid is believed to be deficient in quality or altogether absent 

‘imu every case of cholera whether of atmospheric or of zymotic origin. ‘The pre- 
-ventive and curative virtues of its compounds furnish arguments @ przor7 and 
@ posteriori, which the writer commends to the consideration of the members 
of the Public Health Association as well as of the profession generally. 








CHOLERA IN KNOXVILLE, TENN., AND VICINITY, 
IN 1873. 
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IN commencing an account of cholera as it appeared in Knoxville and 
adjacent realities during the summer of 1873, it may not be superfluous to 
give some facts and dates commencing with the year, or earlier. 

During the month of December, 1872, this region was visited with the 
epizootic, which in a day prostrated every horse in the city and its environs, 
The disease had appeared in Virginia, Georgia, and other Gulf States, and 
even in Upper East Tennessee, before coming here. It continued about six 
weeks, and subsided nearly as suddenly as it appeared.’ It was mild in 
type, fod it is said no horse died during the time, except one or two which 
had pleuro-pneumonia. The owners of horses had taken wise precalg 
tionary measures in advance, and the stables were, without exception, in a 
good sanitary condition. Upon the very wake of that most wonderfu j 
disease which affected the equine race, a catarrhal fever began to affect the 
human species, and in some instances was very severe. 

It commenced with the ordinary appearances observed in influenza and 
continued unabated from seven to fourteen days. The spring season was 
about a month later than usual, and dampness with coolness conspired to 
render the whole community less able to recuperate after the varied ills of 
the preceding months. 
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ae During che latter part of May was noticed a tendency to looseness of the 
te bowels, and cholera morbus. Vernal remittent was common, with an un- 
q usual tendency to assume an intermittent type. Early in June, diarrhoea was 
ia quite common among the children, and about the middle, became more like 
f cholera infantum. About the 1 eth, cholera morbus became common among 
d ; adults. Both white and black were attacked, but none died up to the 24 nd 
ar The death rate for May and June was less than in any corresponding 
a season for some years. A few cases were attended with severe cramping, 
a. with other violent symptoms. 


” 
ae 


During the period embraced in the above account, no special sanita1 
measures had been adopted by the city authorities. As usual in every 
season, the carts were placed upon the streets every Saturday, to carry off 
the accumulations of the week. There being no sewerage system, all the 
water runs off in the street gutters, and the ground being universally undu- 
lating, the surface drainage is most excellent. While streets and alleys hall 
been washed clean, hot weather in June found many backyards, cesspools, 


1 See Report of Dr, A. B. Judson ge this Epizootic ; ante, pages 188 to 209.— E. H. 
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and privy pits in a bad condition. Upon the appearance of choleraic dis- 
ease in Nashville, a Board of Health was appointed by the Mayor, consist- 

ing of six medical men. All suggestions made by this board were author- 
ized by the acts of the City Council. The market-house, a substantial brick 
‘structure, was thoroughly cleaned: The floor (of brick) was daily swept, 
‘and the qualities of vegetables, meat and fish, were made a matter of in- 
“spection every morning, by the Chairman of the Board of Health ; besides 
- each member was expected to give his personal attention to any or all 
“conditions considered injurious to the public health. Unripe potatoes, 
cherries, and green apples, were not allowed to be offered for sale. All 
stale vegetables and unwholesome meat were thrown out ; on the 2rst, fish 
of all kinds were included in the list. 

During the month of June, to the 24th, no death had occurred from bowel 
complaint. 

The people, by circular, were advised to use dry earth and copperas water 
“in their privies. The police were especially instructed to report nuisances 
at once. 

_ June 23, I was called to see a woman sick with characteristics of cholera. 

_ Besides profuse vomiting and purging, there was cramping of the stomach 

“ and limbs, especially of the arms. She came from Georgia three weeks 
_ before, but had been free from disease, although poor mid ill-fed. The 
hy _ general complexion of the case suggested cholera. She recovered in a few 
x days, and soon left town. 
y On the 24th, a large man, weighing two hundred and twenty-five pounds, 
of robust physique, ou forty years of age, but intemperate in his habits 
of eating and drinking, was taken sick at 5 p.m. He died at midnight, 
_ and his physicians state that his symptoms were decidedly choleraic. He had 
- not been away from home, or in communication with any one from whom 
: mee disease could have been contracted. The facts showed that imprudence 
“in diet was the exciting cause. No one was taken sick who attended him 
Babaing his illness. The next case was that of a German, fifty years of age, 
_ who was driving a team drawing stone. He had not been away from home 
3 for a long time, and lived some distance from the case just related. Was 
_ wet on the day before his attack, and had not changed his clothing after his 
BN ~ work was over. Taken next morning, July 1, with vomiting and purging, 
_ preceded by cramping, and died at. night. Was intemperate and careless 
b in all his habits. 
. The next case was that of a widow woman, about forty-five years of age, 

_ who died July 3. Had diarrhoea for three days, went into collapse, after 
4 ~ which she lived but a few hours. She lived half a mile or more from either 
* of the other cases, in an old section of the city, and in moderate circum- 
_ Stances. Upon the premises was found an old and neglected privy which 
_ might have been in use for thirty years. She had not been away from home 

—atall. July 4, a man about sixty years of age, and drayman employed 
bs ~ about town, died with choleraic appearances. His physician, a German, 
Bi iiversant with disease in this country and Europe, decidedly pronounced 
_ the case cholera. _ The man lived half a mile from the last case, and still 
3 farther removed from the others. 
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Up to the 12th there was increased tendency to choleraic disease. In 
Water Street on the gth, I was called to see a colored girl, twenty-one years — 
of age, laboring under the usual category of cholera symptoms, and within ~ 
twenty-four hours two more cases occurred in the same house, but’in dif-_ 
ferent families. The girl recovered, but the others (colored man and wife, — 
over fifty years of age) both died. The man had unquestionable cholera, 
The wife had indications of gastro-enteric inflammation from the first, — 
but the dejections were rice water. 

July 14, aman about forty years of age died in a house nearly opposite — 
where the three cases just related occurred. His symptoms were most — 
unequivocally choleraic, and his general appearance was suggestive of the © 
cholera of 1854. His family had gone to the country, and for three weeks — 
he had, with two other men, done their cooking, and lived on meat and ~ 
vegetables which could be cooked with the least trouble. Green corn half 
cooked, was said to have been prominent as their diet. The principal 
attendant upon this man as nurse, was his father-in-law, Miller, who came ~ 
to town from the country incidentally, and found his son-in-law sick. 
Miller, as soon as the corpse was buried, took the bedding upon which it © 
laid into a wagon and rode upon it about twenty miles to his home. A few ~ 
days after, Miller sickened and died. His physician and two daughters — 
also were attacked and died within a few days. 9 

July 9, I attended a mulatto girl, twenty-five years of age, who had col- © 
lapse and barely escaped death. She lived on the same street (Water), but ~ 
one block above. In the same family two other adult females had choleraic ~ 
diarrhoea, but timely medication stopped it. 

July 13, a French lady, in comfortable circumstances, and past middle — 
age, living exactly opposite the house where the first cases occurred on ~ 
Water Street, was ‘taken and died soon after with decided cholera symp- — 
toms. f 

In this same locality, comprising a distance of five blocks, upon the same — 
street, and near First Creek, there were perhaps as many more cases as I © 
have enumerated, which occurred during July. Most, if not all, the fam-_ 
ilies living on this street used water for drinking and cooking from a spring — 
upon the bank of the creek and overflowed during every heavy shower. | 

After the 20th July, there was an abatement in the disease. I will state 
in this connection that about the 25th a lady died at Tate’s Springs, ten — 
miles from Morristown on the Virginia and Georgia Railroad. She was 
one of the proprietors of the property upon which the Springs are situated, 
and had not been away from home, Her case was pronounced by some as 
“ Congestive Chill,’ but from subsequent information I have no doubt of its © 
" choleraic nature. The premises were in a wretched condition, no care 
having been exercised in disposing of garbage thrown out from the kitchen ~ 
for a year or more. The privies used for a large company of boarders, — 
a were without pits, and it is said that the offal of beef cattle, which were — 
: slaughtered from time to time, had been thrown out upon the surface, and 
uncared for. No other cases occurred at this house. a ‘ 

July 30, a negro man of forty-five or fifty, was taken sick and died ina 
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few hours, of decidedly choleraic symptoms, intemperate and reckless in 
habit ; lived across a bridge over First Creek, near the affected locality, 
and used water from the same spring alluded to. No case followed in his 
family. 

_ Up to this date no case had occurred in the city, the subject of which 
had been away from home. About the 1st August, a railroad man em- 
ployed on the trains running between Bristol and Chattanooga, was taken 
sick at a town about twenty miles below Knoxville, and stopped off here. 
He was taken to a boarding-house and medical aid called. His symptoms 
were most decidedly choleraic, having reached collapse. He recovered 
after a sickness of two or three weeks, but no one who attended him or 
visited him in his sickness contracted the disease. 

July 26, a woman living in the city, received a dispatch from Jonesbor- 
ough, one hundred miles northeast on the railroad, stating that her father, 
mother, and two sisters were sick with cholera at that place. She started 
at once, and arrived on the 27th. On the 29th she was taken sick with 
diarrhoea, and started immediately for home. Arrived here at noon on the 
3oth, but prostrated from vomiting and purging. She had slept but four 
nights out of five, and, while at Jonesborough her parents and two sisters 
died. This woman lingered some days and died. The dejections from the 

‘time of arrival home were dark brown and yellow, and she informed me 
_ they were of that appearance from the first. 

No case occurred in the house where she died, but a younger sister who 
was with her more or less during her sickness, went to her home half a 
“mile distant, and after a week or more sickened and died. Her case was 
' pronounced cholera by her physician. Another sister still, died of reported 

‘cholera in about a month afterwards. Seven died from this one family, 
_ four in Jonesborough and three here. 

I should have remarked that the railroad man passed through Greene- 
ville and Jonesborough on his trains, and cholera was rife in both places. 

August 15, a woman of fifty-five or more, was taken with cholera in an- 
other section of the city. The whole family had eaten watermelons quite 
freely, but otherwise there was no special cause to which the attack could 
_ be attributed so far as diet was concerned. On the same day a niece of 
this woman had diarrhoea, and scme younger children in the same house 
were complaining, but nothing choleraic, except diarrhoea. About the same 
time, and within a week, there were some twelve or fifteen cases of the dis- 
€ase in various degrees of severity, within a distance of three blocks on 
_ this same street. Of the number two only proved fatal. One was a colored 
infant less than two years old, which died in a few hours, and had no treat- 
ment to avail anything. ‘This case occurred upon the southern limit of the 
_ affected district, and the other, upon the northern limit, was a colored man 
_ who worked in a rolling mill, but had neglected a diarrhoea for two days. 
Along the banks of this creek, there are two springs from which the people 
obtained drinking-water. One of these springs is subject to overflow in 
_ high water, besides being so situated that surface water from the adjacent 
higher ground readily washes into it during a heavy shower. The people 
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were advised to use cistern water until the springs could be examined a an 
cleaned, and no more cases occurred. a 

So far as I know, none of the persons affected in this district had been 
out of town, or in communication with other cholera cases. 

During the latter days of August and the first ten of September, thet 
occurred some fifteen cases of disease more or less choleraic, in a section 
upon First Creek and the vicinity, but farther up than the locality above 
mentioned on Water Street. Of this number about half proved fatal, 
Some were dysenteric, but equally severe. Some of the families in this 
district used water from springs which were subject to overflow from sur- 
face water, besides receiving the wash from a couple of slaughter hom 
situated above. It may be remarked in this connection that along both 
banks of each creek running through our city, there were last spring ered ; 
numbers of privies, the contents of which more or less were washed into 
the streams. This filth finds its way into the springs, and contaminates 
the water. | a 

As the city extends along the creeks, for quite a distance, it will be seen 
that this is an important fare to be considered among the exciting causes 
of cholera, as well as other diseases. 

In August there were six fatal cases of choleraic disease, at a place callem 
Wallace’s Cross Roads, twenty-five miles or more northeast from Knoxville. 
Colonel William Wallace, a prominent business man, and of good temper- 
ate habits, was taken with diarrhcea which was not noticed as worthy of 
attention for two days. At length cramping and collapse set in, and death | 
rapidly ensued. A man in the employ of Colonel Wallace, who boarded in 
the family, attended him in his sickness, and assisted at thé burial, soon 
sickened and died. Four other fatal cases occurred in the vicinity, and 
one man recovered, who was attacked. ‘This locality is nearly two miles 
from the Knoxville and Ohio Railroad, which only runs within twenty mile eS 
from the Kentucky line. 

I learned that the spring on Colonel Wallace’s farm is lower than the 
house and outbuildings, and that surface water could run thence into the 
spring, from which drinking-water is obtained. | a 

None of these persons had been in communication with other places | 50 
as to contract disease. Their diet had not varied from the usual fare : 
among farmers. 

While cholera was prevailing in Chattanooga, and during the first hale 4 of 
July, a family came from that place to Knoxville on the railroad. On thei 
arrival, one of the children, a boy of eight or nine, was sick with diarrheea. 
His mother took him to Dr. J. M. Boyd’s office, where some opiate mix 
ture was prescribed. The family went immediately into the country five 
miles. Being very poor, the whole number were destitute of food, anc 
conseanenThy much exhausted on arriving at their place of destina gia 
They ate green vegetables on their way, and especially of cucumbers, Sia 
deaths occurred within a few days in this family and others with whom they 
communicated, and the disease was ee ea cholera by the physicia 5 
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Bp attended them. The place i is known as Fountain Head, and the point 
where First Creek has its origin.? 
be 


U , 


TOPOGRAPHY. 


- Knoxville is built upon the north bank of the Tennessee River. The 
ground rises from the river about one hundred feet in the distance of six 
hundred. The soil is a heavy clay mixed with chert rock, which is so broken 
u ip as to leave cavernous openings at different places serving as drains for 

ater. Emptying into the river are First and Second Cr Agee the distance 
between their mouths being about three thousand feet. The ground rises 
| from the west bank of First Creek to a level with the ae ation from the 
river, and then descends to the east bank of Second Creek. This high 
a ound terminates abruptly, about half a mile from the river, at a point 
where the surface was originally low and marshy. Along this low space, 
the tracks of the several railroads are laid. Beyond the railroad, com- 
mences a gently undulating section upon which the newer part of the city 
is built. East of First Creek, and west of Second Creek, the ground rises 
rather boldly, and, it will be seen, the whole area is susceptible of excel- 
lent surface drainage, except in the vicinity of the railroad. 

\ The original town was first laid out about the year 1792, along the river 
bank, and on both sides of First Creek. The subsequent extension for 
fi iorty years, was towards Second Creek, with but little improvement to the 
north. The creeks being rapid streams, mill-dams were thrown across at 
intervals, which caused more or less ponds of stagnant water, and in 1838, 
there was an endemic fever prevalent, which, in severity and fatality, was 

almost equal to the scourge now visiting our sister city, Memphis. Some 
those dams still remain, and it will be remembered, a greater portion of 
cholera cases described above occurred along the creeks. The beds of 
these streams are solid rock, the outcropping of the formation which under- 
lies the whole region. In the inequalities and interstices of the creek beds 
s afforded a lodgment for filth of every description, which is exposed to 
he sun in summer. 
On First Creek, in less than half a mile, are four mill-dams, and the 
water is carried from the ponds thus produced, in canals to the Sevens mills. 
t will be seen then, that the beds of the streams in dry weather will be en- 
ly bare, and the water in the canals or “races,” more or less stagnant. 
These creeks are becoming mere open sewers, and receive the drainage 
f all the streets which run at right angles with them in the old town, most 
that which accumulates on the railroad grounds, and all, from the terri- 
ory still further north. 


\ 


1 Since the foregoing was written, I was told that a woman (white) died on the border 
rst Creek near its mouth, about the middle of October. The morbid appearances are 
o have been decidedly choleraic. Spring-water was used, as no other is to be had in ~ 
cinity. 
ovember 3, a boy of eight (Irish), whose parents live near the same creek, but just ; 
. ‘the bridge from where so many died in July. Dr. Boynton, the attendant, informs 
le that the boy was in collapse when he was called, which was but a few hours after the. 
ttack | 3 
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PROPHYLACTICS. 


A few words upon the measures employed to prevent the spread of 
disease. 

The Health Officer and Sanitary Police were notified of every case as 
soon as possible, and a visit was made to the premises. The attendants ; 
were directed to put a solution of carbolic acid in every receptacle of the © 
dejections, and to cause the whole to be buried in the earth instead of being 
thrown into the privy vault. Should the sick have been to the water-closet © 
before taking to the bed, copperas water was to be poured in freely, and in~ 
most instances lime was thrown in. Incase of death, the bed and bedding ~ 
were generally put into boiling water, to whicha solution of carbolic acid was _ 
added. In some cases the beds or mattresses were burned. In no instance 
did any one contract the disease from washing clothing, so far as reported, — 
The people were advised to use copperas once a week in their vaults, and ~ 
it was very generally attended to. The streets and alleys were kept free 
from filth, and all dead animals buried immediately. The Sanitary Police 
made frequent visits to every lot, and especial care was taken to respond to ~ 
any report of nuisances existing. 4 

There was difficulty in regard to deodorizing privy vaults which were 
even well constructed, by reason of neglect on the part of owners and_ 
occupants of premises. Especially was there embarrassment, when no — 
good privy existed, or it was built upon the edge of a creek or ravine, 
Neglect of such places is apparent everywhere, and people are too indif- | 
ferent in regard to what is encountered by their olfactories. . 


PREVAILING WINDS. 


Much has been written upon the question whether the direction from ; 
which the winds blow, influence cholera visitations. Below are given” 
statements in regard to weather, during June, July, August, and September — 
last. p 

The monthly mean of the barometer in June was 29.993 ; mean of the 
thermometer, 74.3. Highest at which the mercury stood was g1 ; lowest, 61. 
Rain-fall, 5.94. Prevailing wind, S.S.W. Number of miles travelled, 4,00 
Highest barometer, 30.31 ; lowest! 29.07. 

July: Mean monthly barometer, 30.061 ; highest, 30.31 ; lowest, 29.88) 
Mean monthly thermometer, 76.2 ; highest, 92 ; lowest, 64. Total rain-fall, 
4.34. Prevailing wind, $.S.W ; number of miles travelled, 3,816. & 

August : Barometer, ronthly mean, 30.03 ; highest, 30.28 ; lowest, 29.86. 
Mean monthly thermometer, 75.3 ; highest, 90 ; lowest, 66. Total cain fall 
2.87. Prevailing wind, S.W. Maximum velocity, fifty miles per hour. Six 
rainy days. 

September: Mean monthly barometer, 30.07 ; highest, 30.27 ; lowe 
29.80. Mean thermometer, 68.6 ; ; highest, gt ; lowest, 50. Total rain-fall, — 
3-79. Prevailing wind, E.S.E. ; Harber of miles travelled, 3,989 ; maxi- 
mum velocity, sixty miles per hour ; number of cloudy days, four ; ring 
days, four. ad 
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The above statistics are taken from reports of the observer in the Signal 
Service, U. S. A., stationed at Knoxville. 

In June, up to the date of the occurrence of the first case reported 
above, the wind had been southerly, but mostly southwest. The weather 
during the first half of June was warm and sultry. The mean daily ther- 
mometer from June 1 to June 15, was 68° the lowest, and 79° the highest. 
On the 23d it was cloudy ; mercury mean for the day, 76°. Up to the close 
of June there was no abatement of heat. The highest mean was 81° on the 
25th. In July, from rst to 12th, the wind was southerly most of the time ; 
at times it would veer to the north, northeast, or northwest for a few hours, 
and again change to south. The weather became hotter, and on the 4th 
the daily mean was 83°. Nine days out of the twelve were fair, which 
means that the sun was burning hot. On the 5th there was a heavy rain, 
with wind E.S. E. to N. E. It was during this period that the disease was 
raging on Water Street. Up to the 25th there was a steady occurrence of 
cases, with hot and dry weather, southerly winds, inclining to west. 

- From this time till about August 15, there was a partial cessation, when 
the disease made its appearance on the banks of Second Creek. For about 
ten days the wind was southerly, occasionally changing for a few hours 
only to return with its hot breezes from gulfward. The weather during 

‘the last half of August was more cloudy than in some corresponding 
periods in June and July. Daily mean of mercury was about 75°. There 
was a sultry air and every one complained of a feeling of languor and lassi- 
tude very unusual here in summer. It seemed as if there was something 
in the air which caused faintness. From August 20 to September ro, the 
wind was southerly, changing between southeast and southwest. Five times 
only did it change to the north, and there remained but a short time. The 
sun shone very intensely, and the breezes were void of anything refreshing, 
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CHOLERA IN CINCINNATI, OHIO. 
By J. J. QUINN, M.D., 
Health Officer of Cincinnati. 


Tue fourteenth of June, the day upon which the first fatal case of cholera — 
is reported to have occurred, found Cincinnati, it is believed, in as favorable 3 
sanitary condition as most of the large cities of the country. Nuisances — 
there were in the city, which it had been found impractical to remove ; they ~ 
were, however, for the most part, remote from dwelling-houses, and their — 
pernicious effect on the public health has not been very clearly demonstrated, 
though there can be little doubt they had an injurious influence. 

Mortality in the City preceding the Epidemic. — Cholera had made its ap- — 
pearance in New Orleans in the previous February, and had been prevailing ~ 
in different parts of the Southern States; and although it was not entirely — 
unexpected in Cincinnati, no unsual amount of sickness, nor the prevalence ~ 
of a particular type of disease, gave premonition of its approach. Besides — 
its natural and ordinary growth, the population of the city had been in- © 
creased by the extension of the corporate limits, on February ist, over — 
territory containing about one thousand three hundred and fifty, by the an- ~ 
nexation, on March 18, of an additional ward containing about five thou- — 
sand, and by the accession, on June 9, of territory containing about one © 
thousand one hundred and fifty inhabitants. Notwithstanding this, there — 
seems to have been little difference between the mortality immediately pre-— 
ceding the appearance of cholera, and that of the corresponding period of © 
previous years: not so much even, as often occurred in the respective mor- ~ 
talities of particular periods of other years. Without the aid of any — 
epidemic influence, great difference in the percentage of mortality is often — 
found in the corresponding periods of different years. a 
During the first three days of June, the mortality in these years were, — 



















in:— 
1871. 1872. 1873. 
Deaths ; 5 : : : : ; ; ‘ : 33 47 36 
Still-born : : : : ° . : : . 4 5 2 
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There were also in this period, for 1872, ten deaths from small-pox. De- 
ducting, however, the deaths from small-pox which occurred in each of the | 
three years, the mortality from all other causes was thirty-two in 1871 i ‘ 
thirty-seven in 1872 ; and thirty-five in 1873. z 

These statistics show the mortality immediately preceding the beginning 
of my administration as health officer, June 4, to have been about the same 
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as in previous years, making allowance for increase of population, prevalence 

of small-pox, and other ordinary circumstances. A comparison of the first 
ten days of my term of office, or until the appearance of cholera on the 14th 
of June, with the corresponding days of the two preceding years, reveals a 
greater difference in the mortality, but not against the present year. The 
mortality was : — 


From June 4, to June 13, inclusive : — 
1871. 1872. 1873. 


Deaths . . : : ‘ ; : : : bee 135 108 117 
Still-born : : ; ; : : ; ‘ ; 6 9 10 
Total . ° a lite . . ; . : - I4I ry 127 


From these facts it must be evident that no unusual number of fatal cases 
of disease gave warning of the advent of cholera. There being no record 
of non-fatal cases of sickness kept in the city, except of those treated in 
public institutions, and those which occurred among the out-door poor, it is 
impossible to make a comparison of the whole amount of sickness prevail- 

_ ing in this period of 1873 with that of previous years ; but from all the data 
that can be obtained, it would appear that the general health of the city was 
at least as good as in former years. 

What was true of fatal cases of disease in general, was equally true of 
each particular cause of death. ‘The prevalence of no particular form of 

disease foreshadowed the coming of cholera. 

first infected Steamboat from a Cholera District. — Although constant com- 
munication by river and railroad had been kept up from the first appearance 
of cholera in the South, between infected districts and Cincinnati, the first 
reported death from the disease took place, as already stated, on the 14th of 
June. It is proper to go back of that date and inquire whether the disease 
had been imported or developed in the city previous to that time. 

The steamboat ohn Kilgour left New Orleans, where cholera was pre- 
vailing, on May 13, and landed at this city May 23, having had three deaths 
from cholera on board during the trip. From this it has been claimed that 
the cholera of 1873, in Cincinnati, dates with the 23d of May. I will there- 
fore confine my present inquiries to the period following that date, although 
my investigations of the subject have extended beyond that time, with, how- 
ever, the same result. 

Cholera made its appearance on the Yohkn Kilgour upon the second day 
after she left New Orleans. The first victim was Mr. John Schenck, a 
prominent citizen of this county, who died about forty miles above Vicks- 
burg ; the second was a deck passenger, who died about fifty miles above 
Cairo, on the Ohio River, and was buried soon after death ; the third, who 
was also a deck passenger, died twenty-five to thirty miles below Evansville, 
Ind., and was buried at Rome, one hundred miles below Louisville. The 
steamer was well washed and scrubbed several times afterwards ; the state- 
tooms were thrown and kept open for full and free ventilation, and the 
whole boat was thoroughly disinfected — different agents having been ob- 
tained at Evansville for that purpose. 
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No person had any symptom of cholera on the voyage, except those who 
died. All the deck passengers left the boat at Louisville. The captain was 
acquainted, and subsequently met and conversed with many of the cabin 
passengers ; he knew all the officers and crew; and neither he nor the 
other officers have heard of a single person on board having had any 
symptom of cholera after the trip. 

The remains of Mr. Schenck were placed in an air-tight casket, at Greene- 
ville, Tenn., about ninety miles from the place of death, and forwarded 
from Memphis, by rail, in charge of Adams’ Express, to Cincinnati. From 
Cincinnati they were taken to the late residence of the deceased, about 
nine miles from the city, thence to the cemetery, one and a half miles distant, 
without being removed from the hearse, and deposited in their final resting- 
place before the performing of the religious ceremonies, which took place in 
the adjoining church, after the interment. The casket was never opened 
after it had been hermetically sealed at Greeneville, one thousand miles 
from Cincinnati. Mr. Schenck left a widow and ten children. None of the 
family has since had cholera or anything resembling it ; neither has any 
one of over one hundred persons who attended the funeral ; nor has there 
been a death from cholera, nearer than Carthage, a village some three or 
four miles distant, across the country, and on a direct road from the city, in 
a different direction. No case occurred outside of the city, on the road to 
the residence of the deceased, over which the funeral cortege passed ; and 
no case occurring in the city since, can be traced to the ohn Kilgour, to 
anybody on board, or to anything connected with the vessel. 

If this boat brought the disease to Cincinnati, we might expect to find 
some of the first cases developed in the city among its passengers, officers, 
or crew ; among some of the friends or acquaintances visited by them, or 
among persons having some intercourse with the boat. Or, if the disease 
had been at first overlooked as genuine cholera, we might expect the first 
fatal cases pronounced diarrhceal affections, in some manner connected with 
the boat, or with some article carried by her from an infected district. 
What was the fact? 

Cholera Morbus.— 'The first death reported from any diarrhceal cause, 
after the arrival of the Yohn Kilgour, took place at No. 1,327 East Front 
Street, on the 26th of May. This was a case of diarrhoea, in a child four 
months old, and will be referred to again. The second occurred in the Cin- 
cinnati Hospital, on May the 27th. ‘The case was reported in the certificate 
of death, by the attending physician, as cholera morbus ; duration of the ill- 
ness, six days. ‘The attack, therefore, commenced two days before the Az 
gour arrived at the wharf. 

The patient was a stranger in the city, a farmer from the extreme eastern 
part of Kentucky, where no cholera had then, or has since prevailed; nor 
did his course to Cincinnati lay through any cholera-infected locality. It is 
not unusual for persons from the country, especially in the early part of the 
warm season, when the use of new vegetables has just been commenced, to 
experience, from change of diet, water, or other cause, more or less disturb- 
ance of the bowels. Soon after his arrival, this visitor was seized with 
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diarrhoea, and taken, May 22, to the Cincinnati Hospital. When admitted, 
he was, the record says, “bleeding some at the nose.” On the 23d, he had 
light colored stools ; on the 24th, his stools were dark colored ; on the 25th, 
they were tinged green ; on the 26th, there was little diarrhcea ; on the 27th, 
he was seized with convulsions, in which he died. The duration of his ill- 
ness was recorded as six days, his residence in the city as one week. His 
death, as already marked, was returned to the Health Office, with the cer- 
tificate of the physician, as cholera morbus ; and certainly the epistaxis and 
convulsions would not point it out as a case of genuine Asiatic cholera. 

The next case reported as cholera morbus, which proved fatal, occurred 
in the practice of Dr. George E. Walton, died May 12, also in convulsions, 
and had, besides, sanguinious discharges from the bowels. The patient was 
a child, twenty months old, living with its parents at No. 237 Longworth Street, 
in a high and healthy neighborhood. ‘The parents had not been near any 
person or thing associated with cholera. This child’s illness lasted only 
twenty hours. 

Some physicians might hesitate to pronounce a diagnosis of first cholera 
cases, on account of the doubt and incredulity that might be entertained by 
members of the medical profession, until the presence of the disease was 
_well established and generally acknowledged. It would be difficult, how- 
ever, to show that these two, which were the only cases reported as cholera 
morbus until June 16, should have been diagnosed true Asiatic cholera. 
And if they should be so pronounced, it would not be very evident that they 
were either imported or contracted from an imported case. 

Cholera Infantum. — The first death from cholera infantum, after the 23d 
of May, occurred May 30, after three days’ illness. The patient was a 
child, two months old, living on York Street, a distance of 6,650 feet, or more 
than a mile and a quarter, in a direct line, from the nearest railroad depot, 
and 9,800 feet, or nearly two miles, from any steamboat landing. On the 
Same day, at No. 510 West Fifth Street, a distance of 6,950 feet, one and 
one-third miles from the first case, five squares from the nearest southern 
railroad depot, and 6,200 feet, or more than a mile from the wharf, at which 
the Yohn Kilgour landed, the second death from this disease took place. 
_ The patient was a child, seven months old, and died after four days’ sick- 
ness. The third death occurred June 4, at No. 21 Park Street, four squares 
from the last case, 5,000 feet, or nearly one mile, from the steamboat land- 
ing, and one square from the Ohio and Mississippi Railroad depot. The 
child was two days old, and two days sick. On the same day, after an ill- 
ness of five days, the fourth fatal case took place at No. 117 Betts Street, 
2,500 feet, or nearly half a mile, from the nearest death mentioned above, 
6,000 feet from the Ohio and Mississippi depot, and 8,000 from the public 
landing. The patient was two months old. The fifth death from cholera 
infantum took place at the Burnet House, on June 6; the child was six 
months old, one day sick, and only one day in the city from the South. 

This was the first patient attacked with any diarrhoeal disease, who had 
come from a suspected district. No case of cholera, or of any from diar- 
_theeal disease, occurred subsequently, nearer the Burnet House than two 
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and a half squares. ‘That case was one of cholera, and died at the Henrie | 
House, nearly a month later; and no connection could be established 
between it and the Burnet House case of cholera infantum. : 
The sixth fatal case of cholera infantum occurred more than four miles 
from the river ; death took place June 7; age of the child, seven months, 
On June 8, the seventh case, aged ten months, died on Liberty Street, after 
three days’ illness. The nearest previous death to this, from diarrhceal — 
causes, was about ten squares distant. At No. 337 Walnut Street, and on _ 
June 11, the eighth case died ; age, one year ; duration of illness, two days ;_ 
several squares distant from the last mentioned case, and 8,500 feet from — 
the river. The ninth case of cholera infantum, or the last which terminated — 
fatally, between the 23d of May and 14th of June, died June 13; age” 
eleven months ; duration of attack, three days; residence, No. 79 Dayton | i 
Street. 
With the exception of the patient at the Burnet House, these children 
were all natives of the city. ‘The parents of one had no acquaintance or 
communication with those of any of the others, and their homes were, for 
the most part, at widely separated points. The two cases nearest to each © 
other were the first and last, and they were about two squares apart. 4 
Distances used in giving the topographical relation of the above cases, asl 
well as those which will be employed hereafter, have been taken from the © 
large graduated map of Cincinnati, in the office of the City Civil Engineer. ~ 
The measurements were not made along the lines of the streets, but directly 
from point to point upon the map, no allowance being made for elevations © 
and depressions, or for the obstruction, from houses, to wind and travel. — 
They are therefore shorter than the space required to convey a portable — 
article from one of the localities to another. q 
It would be difficult to discover anything in the reports of these cases — 
showing they were not what they were represented to be. Nor would it be ~ 
easier to find any characteristic symptom of cholera in the following reported — \ 
cases of diarrhoea during this period. ‘The first fatal case of diarrhoea, re-— 
ferred to above, occurred on East Front Street, 9,000 feet in a direct line © 
(15,000 feet, or nearly three miles by the line of travel on either road or river) © 
from the public landing ; and 6,800 feet in a direct course from the nearest 
railroad depot, or 11,600 feet by the line of street. The patient was a child 
four months old ; duration of attack, twenty-four hours ; date of death, May | 
26," Che Band fatal case was also a child, four ante old, who died May , 
31, after ten days’ sickness, at 180 West Third Street ; distant directly west 
from the first case, 11,500 feet, or more than two ee and more than four 
miles by the line of travel. The third occurred on Mt. Adams, at a point — 
(midway between these two cases ) 3,500 feet from and 340 feet above the 
level of the Ohio River. This child was nine months old, and three weeks 
sick. ‘The fourth case was three months old, twenty-four hours sick, and died — 
June ro, on Vine Street above Liberty, formerly the northern boundary of the 
corporation, and still north of the densely populated portion of the city. T his 
case occurred 9,000 feet, or more than one and a half miles from the river. { 
Three fatal cases of chronic diarrhoea were reported during this time, on 
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one of which was an adult. The first was a female, twenty-one years of age, 
who had suffered under the disease four months ; another was a child, who 
had diarrhoea from birth ; the third was a child, nine months old, the last 
third of whose life was a prey to the disease. None of these cases was 
located near any of those mentioned above. It may be added that, as in the 
cases of cholera infantum, none of the families in which death took place 
from diarrhoea had any acquaintance or intercourse with the others. 

Does any one find in these deaths from diarrhoeal causes any evidence of 
true Asiatic cholera? Is it more creditable to the professional reputation of 
the medical man to lose a case of cholera morbus, than one of cholera? A 
review of these cases does not, in my opinion, prove any of them to have 
been cholera. They were not in groups, were in separate localities, and had 
no association with each other. No case of cholera occurred in the Cincin- 
nati Hospital for twenty-two days after the death from cholera morbus, and 
then it was taken to the Hospital from No. 489 Walnut Street. Seven fatal 
cases of acknowledged cholera had at that time taken place in the city. No 
connection has been traced between the fatal cases of cholera morbus, chol- 
era infantum, and diarrhoea, before the fourteenth of June, and subsequent 
cases of cholera. 

There were probably cases of cholera occurring at a later period, which, 
from the absence of some well marked symptom or symptoms, were set 
down to kindred diseases. ‘These occurrences, however, took place after, 
not before, the acknowledged appearance of the epidemic. It so happened 
that the first fatal cases of true cholera fell into the hands of physicians who 
recognized the disease and gave it, in their certificates of death, its true 
name. From these cases the manner in which the epidemic entered the 
city cannot be traced. Had it been possible to have obtained a history of 
all the cases, those that recovered as well as those that died, the introduc- 
tion of the disease might possibly have been traced through their history. 
But even if this could have been done, it would be difficult to trace the first 

- fatal case to any important cause; and the mode of propagation afterward 
would still have remained a mystery. No two cases occurred in the same 
block, or had any connection with each other, with the exception of a single 
instance, in which father and child died in the same house upon the same 
day, until sixteen deaths from cholera were reported in widely separated 
parts of the city. 
| First Cases of Cholera. — These facts show pretty clearly that Cincinnati 
was not only free from any unusual severity in ordinary diarrhceal affections, 
but was in the enjoyment of its usual health when the first case of cholera 
was reported. The certificate of death gave the name of Philatine Gund- 
lock ; age, forty-five years ; widow; residence, 57 Oliver Street ; residence 
in the city, twenty years ; previous residence, Germany ; duration of last ill- 
hess, twenty hours. 

Case No. 1.— The patient was a widow with three children, two boys 
and one girl; the eldest, a boy, fourteen or fifteen years of age. They 
occupied the rear room, sixteen by sixteen feet, on the ground floor of a 

three-story brick tenement house, in a tolerably clean and rather sparsely 
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inhabited neighborhood. Three families, consisting of twelve persons, 
occupied the house. It was well provided with windows in front, rear, and — 
on the east side, along which there was an entrance to the yard. The yard © 
itself was clean, the vault in good condition and free from offensive odor, — 
and the immediate sanitary surroundings were more free from objections — 
than most tenement houses. There was, however, at the distance of about a 
square, in a direct line, but with intervening houses, a number of small stag- — 
nant pools, formed in the old vats of an abandoned tan-yard. 
This house had been the residence of the woman for more than a year. — 
She, with her children, worked at chair caning in her own room. She had ~ 
not been out of the city, seldom out of her own house; her children per- — 
forming the necessary errands, and carrying her work to and fro. No vis- ~ 
itors had been received by her from abroad, nor had she been in contact, as 
far as could be learned, with anything connected with cholera. y 
Case Vo. 2.— Early on the 15th of June, the day following the death of — 
this case, but before it was reported to the Health Office, Prof. Jas. T. — 
Whittaker, editor of the “ Clinic,” reported a case of cholera, to which he had © 
been called that morning, before daylight, and which had also been seen by © 
Professors Bartholow and Connor. The patient lived at No. 55 West — 
Seventh Street, one of the most cleanly and healthy parts of the city, the 
abode of persons in easy or comfortable circumstances, situated upon a bed 
of gravel, which thoroughly drains and dries the ground upon which the ~ 
houses are built. He was a merchant, married, aged fifty-six years, born in ~ 
Pennsylvania, and had removed to the city more than a year before the — 
attack. His premises were also visited ; the house was well ventilated, the 
yard clean, the vault of considerable depth to the surface of its contents. — 
and free from noisome smell, and the surroundings good, except a slight de- ~ 
fect in the yard drainage. It was learned from the widow, that the husband ~ 
had not been out of the city during his residence in it. No stranger or | 
friend from abroad had visited the family, nor had any person from other — 
houses in the city, in which there had been any similar disease, called at the ~ 
dwelling. He died about five p. m. of June 15 ; the duration of the attack ~ 
being set down as twenty-two hours, and the disease as sporadic cholera. 
Case No. 3.— The third case was taken on the night of the day on which ~ 
this patient died. On the following morning, June 16, Dr. W. T. Brown was — 
called, and diagnosticated it cholera. This patient had the rice water evac- _ 
uations, husky voice, dark skin, corrugated fingers, profuse clammy perspira- — 
tion, cold breath, suppressed secretion of urine, and all the well marked — 
symptoms of true Asiatic cholera. Death took place the same day, after 
only twelve hours’ sickness. The patient was a married man, aged forty-five ~ 
years, a laborer, and of irregular habits of life. He had resided in the city — 
eight months, and had removed here from Baltimore.., . 
Notwithstanding these dangerous circumstances, there was no other death ~ 
from cholera afterward in the immediate vicinity west, nor nearer in that — 
direction than three quarters of a mile beyond the creek and cattle pens. — 
East and northeast of it there occurred, subsequently, six deaths, at radii 
varying from 1,500 to 2,250 feet. b 





CHOLERA IN CINCINNATYZ, OHIO. 297 


Case Vo. 4.— Julia Ann Bowman, colored, widow, aged fifty-four years, 
born in Kentucky ; residence, 130 L’Hommedieu Alley ; lived in the city 
three months; duration of last illness, eighteen hours; died June 16, of 
sporadic cholera. ) | 

Like the others, this patient had not been in contact with any person from 
an infected district. 

Case iVo. 5.— On the morning of the same day, a colored woman, aged 
thirty-nine years, was attacked at No. 531 West Fifth Street. She was at- 
tended by Dr. J. P. Walker, and lived until the next day, June 17. This was | 
the fifth case reported. The attack lasted thirty-six hours, and gave promise 
at one time of reaction. ‘This patient, with her husband and two children, 
occupied three rooms on the ground floor of a three-story brick building, in 

the middle one of which she died. 

Case Vo. 6.— Dr. C. S. Muscroft reported the sixth fatal case. Death 
occurred June 17, after only nine hours’ sickness. The patient was a mar- 
ried woman, with two children, aged twenty-eight years, in the city seventeen 
months, and occupied for the three months preceding her death, two rooms 
on the first floor of a two-story frame house, No. 45 Elizabeth Street. Two 
other families, consisting of nine persons, lived in the same house. The 

-yard was free from rubbish and dirt; the vault was seven feet deep, but 
foul ; the neighborhood was clean; and the street not in any ordinary line of 
travel between any of the localities where the other deaths had occurred. 

_- Case Vo. 7.— The seventh fatal case was a married man, aged forty-four 
years, in the city six years; died June 18, at No. 451 West Third Street, 
where he had resided for a year. 

Case Vo. 8. — A widow, thirty-seven years of age, was the eighth reported 
Victim to the disease. She was a washerwoman ; lived at No. 489 Walnut 
Street ; was taken sick while washing in a private family, on Main Street ; 
and died in the Cincinnati Hospital, June 18. 

Case Vo. 9. — On June 19, the ninth death reported from cholera occurred 
at No. 55 Pendleton Street. Nine families, including the patient and wife, 
twenty-three persons in all, occupied the house, which was a three-story 
brick. The vault was full and foul, and the premises in bad sanitary con- 
dition. The neighborhood was clean, and afforded good facilities for venti- 
lation. 

Case Vo. 10. — Before the death of the last three persons, a female twenty- 
three years of age, living at the southwest corner of Eighth Street and Central 
Avenue, was reported laboring under the disease. The patient was under the 
charge of Dr. J. Cilley, and lived until June 19, being the tenth death 
reported from the disease. 

Cases Vo. 11 and 12. — Besides the last two cases, four other deaths from 
cholera were reported on the 19th of June. Two of these, father and child, 
took place at No. 160 Hamilton Road. The family consisted of husband, 
wife, and two children, and occupied the rear room of the second story of a 
small two-story brick house. The husband was first attacked with the dis- 

ease. He had suffered from diarrhoea for two weeks, drank a quantity of 
cold wine on the 17th, was taken sick the same day, and died the second 
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day following. The child, eighteen months old, was taken about the time of © 
the father’s death, and died in two hours. The room occupied was about — 
sixteen feet square, with two windows looking toward the north, and one © 
overlooking a narrow passage-way on the east. i 

Case Vo. 13. — The next reported case died in the Cincinnati Hospital, 4 
and was taken there from No. 152 West Front Street. The patient was an 3 
old man, sixty years of age ; lived in the city five months ; duration of illness, ~ 
twenty-four hours. q 

Case No. 14. —'The fourteenth patient, whose case terminated fatally, died — 
on the roth. He was a boy, three years old, and died after twelve hours’ — 
sickness, in a three-story brick tenement house, containing eight families and q 
fifty persons, at No. 502 Elm Street. ‘ 

These cases occurred during the first six days of the epidemic, and are © 
mentioned somewhat in detail, because they were the first fatal cases reported. q 
Little could be learned, at the time of death, of the eleventh and twelfth — 
cases, and as the widow with the surviving child soon afterward returned to ~ 
Germany, nothing could be learned since. It is known, however, that the 
father had suffered from diarrhoea for two weeks before the cholera symp-— 
toms set in, and that these had followed the use of sour wine. ‘The habits — 
of the thirteenth patient, who lived in a boarding-house with bad sanitary — 
surroundings, could not be ascertained ; an overcrowded tenement house ~ 
was the home of the last case mentioned. It is not known upon what diet 
the child had fed. | 

In the suburbs, beyond the hills, the disease did not seem to spread. At” 
Carthage, seven miles from the city, but in the valley of Mill Creek, there 
were several deaths from it. 

In the portion of the city north of the Miami Canal, where the mortality” 
was greatest, the tenement houses were numerous, and the population dense. 
The parts below the canal, on the contrary, where the ‘locations of deaths 
were closest, contained comparatively few tenements, though the houses were 
compactly built. The cluster of deaths, near the junction of Broadway and _ 
the public landing, was in the neighborhood of a row of damp, unclean — : 
buildings, fronting on the river, the resort of the lowest class of boatmen of — 
all colors, and the scene of debauchery by day and night. With compara- ~ 
tively few exceptions, no relation could be traced between cases ; and when : 
an apparent connection existed, it might, in most instances, be fairly attrib- 
uted to a common proximate cause. ei 

It is also proper to state, that in no instance did a death from cholera — 
occur at a greater elevation above low water mark in the Ohio River than one ~ 
hundred and seventy-five feet, and few fatal cases occurred at a higher 
altitude than one hundred and fifteen feet. Low water mark in the Ohio 
River, at Cincinnati, is four hundred and thirty and a half feet above tide 
water in the gulf. 

The total deaths reported from cholera were two hundred and seven, dis- 
tributed as follows : — 
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In hospitals, previous histories of patients and places where attacked not known 22 
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Few of the patients who died in hospitals could be traced to their homes. 
Some were non-residents, taken from steamboats; some had no fixed or 
_ permanent homes ; and others were boarders in the different parts of the city, 
little of whose histories could be learned. It was ascertained, however, that 
three of them had been in previous ill health, two others had been imprudent 
in the use of intoxicating liquors, and one imprudent in diet. In addition to 
_ these, two labored under great mental excitement, and dread of the disease, 
before their attack. It was also known that all were members of different 
families. 
Cases were reported on sparsely built streets, in houses not numbered, 
and some were returned with the wrong name of the patient, or the wrong 
“number of residence. There were eight of these, four within and four with- 
out the boundaries of the map, the sanitary condition of whose homes, and 
whose habits of life and history of attacks, could not be learned. No two 
of them, however, belonged to the same family. There were also seven 
other cases, whose residence, though examined and included in the follow- 
ing table,.cannot be indicated upon the map, in consequence of its partial 
boundaries. 
_ A youth, fourteen years of age, died in one of our large hotels. He had 
been attending school in the city, though his home was in another part of the 
State, and no exciting cause could be discovered to account for the attack. 
‘The hotel was clean, excellent in its appointments, and well kept. No 
other death from cholera was reported in this, or any other hotel in the 

city. No deaths from the epidemic were reported in the city subsequent to 
October 18. 

Multiple cases in Private Residences. — The first multiple cases in private 
residences, were the one hundred and thirty-seventh and one hundred and 
forty-second fatal cases that occurred in the city. One of the patients 
was a lady from Newport, Kentucky, who had merely visited her sister for 
the purpose of spending the day. She had just recovered from an attack 
of cholera at her own home, and was laboring under diarrhcea in the fore- 
noon of the day of her visit. She ate, however, a hearty dinner of plain 
food, was seized with vomiting two hours later, and died next day, July 9, 
the duration of the attack being twenty hours. Her son was unexpectedly 
summoned to her bedside, labored under great excitement, and became very 
much exhausted from attendance upon his mother. His death took place 
July 10, after twenty-six hours’ illness. The sanitary condition of the prem- 
ises and surroundings was good. 

‘The other multiple cases in a private residence are marked on the map, 
175 and 17%, those numbers indicating the order of their occurrence. 
Both patients were children, aged, respectively, four and seven years. 
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The first died August 2, after six, and the second August 3, after eight 
hours’ illness. Nothing which might be considered as the proximate cause 
of the disease could at first be discovered. ‘The family lived comfortably, 
in a clean and healthy part of the city; great prudence had been exer- © 
cised in directing and regulating the habits and diet of its members ; the 
house itself was well arranged for ventilation, and in excellent sanitary con- 
dition. 

Deaths in Tenement and Boarding Houses. — 142 persons died of cholera 
in 131 families, who lived in 131 different tenement or boarding-houses. The 
houses contained in all, 734 families, numbering 2,918 members. 122 of 
the patients were members of the same number of families, and lived in 
houses in each of which only one fatal case occurred. These 122 families 
numbered 438 persons, and occupied 216 rooms. ‘The houses were also 
occupied by 658 other families, consisting of 2,292 persons. 49 of these 
houses had favorable surroundings; of 75, the vaults were full or foul, the 
premises unclean, or the surroundings bad. 

Multiple Cases in Tenements. — 20 of the 142 patients who died in tenement 
boarding-houses, were members of 9 families, 7 families having 2, and 2 
families having 3 deaths each. ‘These families consisted of 44 persons, lived’ 
in 9 different houses, and occupied 18 rooms. The same houses were oc- 
cupied by 44 other families, consisting of 185 members, making 53 families 
of 239 persons in 9 houses. Five of these houses had clean premises and 
surroundings ; the premises or surroundings of the other four were in bad 
sanitary condition. 

Origin of the Cholera of 187 3. — In my first monthly report to the Board 
of Health, June 17, the cholera of 1873, then entering the city, was referred — 
to as probably of domestic origin, from the fact that no evidence had been 
discovered of its introduction, by vessel, into any of our large seaports. By 
some, the idea of its non-importation was considered impossible ; but the 
opposite view has been sustained by the health authorities of New Orleans, 
where the disease first made its appearance. After a full and thorough in- 
vestigation of the subject, they have established the fact, from the examina- 
tion of vessels by the medical quarantine officer, from the testimony of cap- 
tains and physicians of vessels which had arrived at New Orleans, and from 
careful inquiry into the histories of the first cases, that the disease was not 
carried into that city by vessel from any foreign port. | 

Cholera made its appearance in New Orleans about the 9th of February ; 
three fatal cases occurred in that month; sixteen in March; ninety in 
April. In May, when the mortality from it was greatest, it started upon a 
northward course of travel, appearing on the 13th and 23d of that month in 
Vicksburg and Jackson, Miss. It also appeared at Memphis about May 
17; at Paducah, May 22; at Chicago, May 24; and at Nashville, May 26. 
It was at Louisville, June 4; at Mt. Vernon, Ind., June 6 ; at Greeneville, 
Tenn., June 11; at Evansville, June 12; at Cincinnati, June 14; at St 
Louis, Mo., and Burlington, Iowa, June 20; and at intermediate points at 
later periods. 

Character of the Disease. —'The late cholera has been supposed by some 
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not to have been of the genuine Asiatic type. Some have regarded it as 
Asiatic cholera, but not as generally characterized by all the prominent 
‘symptoms of the disease as in former epidemics. The cases that fell under 
my own observation, those that recovered as well as those that died, were as 
well marked as any encountered by me in former epidemics of the disease. 

In this report I have attempted no explanation of the manner in which the 
disease entered the city, or of its modus operandi afterward. It has been 
thought that cholera was not only an outgrowth of India, but that each suc- 
ceeding epidemic must spring from the original home of the disease, be 
there nurtured and matured, and afterward disseminated along lines of 
travel and trade to distant nations and countries. ‘This seems to have been 
the case in the past, and if it were to continue so in the future, the con- 
stantly increasing telegraphic facilities throughout the world would give 
warning of its travels, and enable cities and communities to test the pro- 
phylactic virtues of disinfectants, and other sanitary measures, which have 
been recommended for its prevention. But if it be transplanted to, and 
naturalized in, different countries, less warning can be given of its approach, 
and less opportunity afforded to impede its march. Should it prove to have 
‘become acclimated in our own country, quarantine precautions, now so 
“much relied upon, would become powerless in preventing its dissemination 
at home, however valuable they might be made in prohibiting its exportation 
to foreign communities. 


CONCLUSIONS. 


If conclusions were to be drawn from the local history of the late cholera 
‘in Cincinnati, they would be about the following : — 

1. The manner in which the specific cholera poison reached Cincinnati, 
and was disseminated through it, can only be a subject of speculation ; but 
it is reasonably certain that the rice water dejections of patients had nothing 
whatever to do, either with its introduction or dissemination. 

2. When the morbific influence was introduced, it did not locate in a par- 

ticular spot, and travel successively through different sections, but diffused, 
or spread itself rapidly over the area containing the greater portion of the 
population, and which is inclosed on the east, north, and west, by a range of 
hills, whose average altitude is four hundred and nineteen feet above the 
level of the Ohio River, at low water mark. 
3. On the presumption that the disease was germinal, the germs when 
_ present were inert in themselves, and required certain geological and me- 
teorological conditions for their development. ‘The geological conditions 
were found only in the low and table lands; atmospheric and seasonal 
changes furnished the meteorological conditions. 

4. Even when aroused from a passive state, and endowed with active 
_ properties by topographical, atmospheric, and climatic influences, the germs 
‘Seemed incapable of reproducing cholera, until encouraged by certain 
physiological or pathological changes in the individual. 

5. These physiological or pathological changes were produced through 
_ the nervous system by exhaustion, fear, anxiety or other depressing mental 
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emotion ; through the digestive organs, by imprudence in eating or drir 

and through the respiratory and circulatory systems, by the inhalation 

noxious gases and vapors, or of vitiated and impure air. Tha 
6. The epidemic furnished no proofs of contagiousness. Indeed, v 


all of them could be explained in accordance with the foregoing conclu. 
sions. bs 








REPORT ON ASIATIC CHOLERA. 


By W. SNIVELY, 
Physician to Board of Health, Pittsburg. 


Case 1. About the 29th day of July, 1873, Mr. Mooney— who was a 
railroad contractor — and his wife returned home from a visit to Cadiz 
Junction, Ohio. They resided at a point on the Ohio River, about five hun- 
dred yards beyond the city line. Directly in front of the house lies the 
public road and Ohio River, while a few feet to the rear, and at a consider- 
“able elevation above the house, are the tracks 0, the P., C., & St. L. R. R. 
1. House in which Mrs. Mooney died. 

2. House in which Mr. Mooney died. 


3- House in which Mr. Lyons died. 
4. House in which Mrs. Ward died. 


CHARTIERS. TOWNSHIP 





Two days after their arrival home (August 1) Mrs. Mooney, who was four 
Months and a half advanced in pregnancy, was attacked with painless diar- 
_ theea, soon succeeded by vomiting, cramps, suppression of urine, rice water 
discharges, clammy skin, shriveled extremities, etc., the case terminating in 
death Monday morning, August 4, at eight o’clock, a. Mm. The physicians in 
attendance, although disposed to consider the case one of Asiatic cholera, 
did not report it to the Board of Health, as it occurred beyond the limits of 
the city. 

Case 2. Monday evening (August 4) Mr. Mooney was suffering from 
diarrhoea, and was prescribed an opiate by his physician. ‘Tuesday morning 
he felt better, and visited the city for the purpose of making arrangements for 
the burial of his wife. While in the city he became very ill, and called on his 
physician, who prescribed for him, and ordered him to go home and to bed 
immediately. He did so, continuing to grow worse, suffering from the same 
train of symptoms described in the previous case. Tuesday night he sank 
_Yapidly, and Wednesday morning was in collapse. He died at half-past five 
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o’clock, Pp. M. During his illness he was visited by a number of physicians, ~ 
all of whom (skeptical before seeing the case) concurred in pronouncing it 
Asiatic cholera. 

Case 3. Mary Ward, married, age forty years. Mrs. Ward resided in a 
small frame house which stands about five yards within the city line, and 
about five hundred yards from the house where the former cases occurred, 
Mrs. Ward, who had always enjoyed good health, was with Mrs. Mooney at 
the time of her death, and assisted in the performance of various duties, 
remaining in the room probably an hour altogether. This was her only visit 
to the house. 

Two days after, Mrs. Ward was attacked with diarrhcea, rapidly succeeded 
by all the symptoms observed in the two former cases. She died Thursday, 
August 6, at eight o’clock, Pp. M. 

Case 4. James Lyons, single, age twenty-five years. He worked in an 
iron mill, and had never been sick in his life. He assisted the “ Sanitary 
Inspectors” to burn the bedding, carpets, etc., at Mr. Mooney’s house, on 
Wednesday evening. He was attacked with painless diarrhcea on Friday, 
August 8. The preliminary diarrhoea was soon succeeded by violent cramps 
of the muscles, particularly those of the extremities. Slight vomiting of a 
clear, watery fluid, containing no bile. Rice water discharges not so copi- 
ous as in the former cases. There is suppression of urine, intense thirst, 
and marked restlessness. Pulse weak, but natural in frequency. Tongue 
foul, face and extremities cold, breath and tongue warm. Whole surface 
changing in appearance. Skin from middle joints of fingers to tips, inelas- 
tic, shriveled, and of a bluish tinge. Intellectual faculties unimpaired. 
There is slight disposition to stupor, but he is easily aroused, and converses 
sensibly and intelligently. ‘Temperature in axilla, 99° Far. 

The vomiting, cramps, and evacuations gradually cease, and the voice be- 
gins to get husky ; greater tendency to stupor ; pulse becomes fluttering, 
thready, very difficult to count. Whole surface covered with clammy perspi- 
ration. ‘Temperature 99°. 

The respiration becomes feebler, the breath and tongue cold, the voice 
lost, and the pulse imperceptible ; only a feeble, oscillatory movement of 
the heart being perceptible upon auscultation, Temperature 992°. 

He died at one o’clock, P. M., Sunday, August 10. Temperature of body, 
two hours after death, 97#°. ; 

The duration of the disease in the first case (Mrs. Mooney) was about 
seventy-two hours. In the second case (Mr. Mooney) about forty-six hours. 
In the third case (Mrs. Ward) about twenty-four hours. In the fourth case 
(Mr. Lyons) about forty hours. 

These four cases terminating fatally in rapid succession, occurring at this 
isolated point on the city line, and originally traceable to Mr. and Mrs. 
Mooney’s visit to Cadiz Junction at a time when Asiatic cholera was reported 
as prevailing there, seems to me (in the absence of any local cause) suffi- 
cient to establish the nature of the disease. That it did not become epi- 
demic, is due to several causes. 1. The remoteness of the locality from the | 
populous portions of the city, rendering isolation easy. 2. The immediate 


j 


fection (by carbolic acid, sulphate of iron, etc.) tel destruction (by fire) 
rything ree dans bedding, carpets, clothing, etc.) likely to convey 


e have had in Pittsburg this season about the usual number of cases 
cholera morbus. Fourteen deaths from this cause were reported during 
months of July, August, and September. The cause of this disease was 
nerally traceable to error in diet, exposure to cold, etc. The cases gen- 
ly recovered, unless suffering from some vice of constitution. No partic- 


ar sanitary precautions were taken with regard to this CEEET and in no 
ance was there any evidence of contagion. 
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LOCAL MEASURES OF PREVENTION AND RELIEF 


TO BE ADOPTED DURING THE PREVALENCE OF EPIDEMIC CHOLERA, 


BY STEPHEN .SMITH,: MoD, 
Of New York, 


























AN eminent writer has observed that “cholera should not be treated as a 
disease, but as a pestilence.” The truth of this remark becomes more and 
more apparent with every succeeding epidemic. All our efforts to control 
it by the well appointed agencies which are applied efficaciously against ordi- 
nary diseases have proved, for the most part, unavailing. To control its prog= 
ress, to mitigate its severity, and to avert its attacks, we must resort to” 
special measures, and apply them with promptness and precision. | 

In order to a proper appreciation of this subject, we have to inquire, ist, 
What are the lessons which the past epidemic visitations have taught us? 
and 2d, How are these lessons to be applied? 

1. Cholera epidemics have taught us that cholera is almost invariably pre- 
ceded by a diarrhoea. This pierces | is generally painless in its character, 
and precedes the stage of collapse for a variable period, often continuing fow 
days. 

Diarrhceal diseases also prevail over large tracts of country, preceding or 
accompanying cholera. In 1832 an enormous amount of diarrhcea occurred 
in the towns of Europe which were visited with cholera. In 1849, in all the 
towns of England attacked by cholera, diarrhoea prevailed to a ce 
extent ; in Glasgow, during the height of the epidemic, nearly the whole popu- 
lation was affected. The same remark applies to the towns of this count ry 
visited by the pestilence. | 

2. They have taught us that the special importance to be attached to th 
diarrhoea, during the prevalence of the epidemic, is its liability to terminate 
in fully Revelaped cholera ; in other words, that it is the premonitory stage 
of cholera. The English Boar of Health states as the unanimous conclusion n 
of large numbers of fede) men in 1849, that “ whenever diarrhoea prevail 
extensively in a country and district where cholera is epidemic, ae 
premonitory of cholera ; that it is not a mere coincident or concomitant ; that 
it is not even merely a predisposing condition, but is actually part and p 
cel of the disease, not to be peauancd from the actual commencement 01 
the most severe form of the malady.” ‘9 

3. They have taught us that this painless diarrhcea rarely excites appre- 
hension. This is known to be true, even where the victim is a well-inforn 
physician, Mr. Aston Key, then one of the most brilliant surgeons of Lon: 
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don, lost his life in 1849 by persistent neglect of the premonitory stage. Dr. 
Cooper, long Health Officer of Southampton, England, during the slight epi- 
demic of last fall in that town, was continually urging the people to promptly 
attend to attacks of diarrhoea; and yet, at a dinner party, he informed a 
medical friend that he had suffered from a mild diarrhoea for several days. 
On being remonstrated with for his neglect of himself, he declined treatment, 
and the diarrhoea soon passed into fully developed cholera, and he died. If 
even physicians are thus indifferent, what must be the apathy of the laboring 
classes? All observers agree that it amounts to the most reckless careless- 
ness. 

Dr. Sutherland, also an inspector of the General Board of Health in 1849, 
and who consequently had a large field of observation, reports: “A very 
ample experience has convinced me that those who are in the most danger 
are least likely to apply, because there is a state of the nervous system con- 
nected with a severe epidemic seizure, the tendency of which is to make the 
sufferer apathetic. The sentient nerves are dulled, and important constitu- 
tional changes take place without pain. ‘The discharges which are sapping 
the very powers of life are permitted to go on, not only without check, but 


_ with a certain consent to the feelings of relief which are experienced. No 


alarm is taken till it is too late; and, in not a few instances, the relatives 
have been first aroused to a sense of danger by the last death struggle of the 
patient ; it has likewise happened that the medical visitor, in going his rounds 


to seek out cases of diarrhoea, has found the dead bodies of those for whom 
no medical aid has been sought or procured. Fifty-one such examples 


occurred in one parish in Glasgow alone.” He adds: “It has been found 


_ by melancholy experience, both in Dumfries and Glasgow, that neither rich 


nor poor will, of their own accord, apply for medical aid, until the time for 
its effectual exercise is either past, or the chances of recovery reduced to a. 


_ very small proportion. The premonitory disease, in a large number of per- 


sons, is attended with sensations rather agreeable than otherwise ; the sufferer 
is lulled into a fatal security, and no alarm is taken till it is too late.” 

4. We have learned that the premonitory diarrhoea is very curable. Sta- 
tistical inquiries show, that not far from ninety-nine per cent. of the cases of 
diarrheea, occurring during a cholera epidemic, recover if properly treated. 
Of 44,737 cases of diarrhcea treated in several parishes in England, where 
cholera was raging in 1849, but fifty-two passed into cholera. In several 
other districts 26,803 cases of diarrhcea were treated, many of which had 


- advanced to the stage of rice-water purging, but eleven terminated in cholera. 
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5. Finally, we have learned that cholera attacks given insalubrious locali- 
ties, and does not spread generally over a town. Nor does it attack these 
centres of filth and overcrowding simultaneously, but rather in succession. 


_ After a period, varying from ten to twenty days, the epidemic tendency gen- 


erally subsides, and the locality may or may not remain free from subsequent 
attacks. 
The following propositions may then be regarded as well established : — 
1. That epidemic cholera is almost invariably preceded by a diarrhcea. 
_ 2. That this diarrhoea is identical with cholera in its progressive stages. 
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3. That little or no apprehension is excited by the premonitory diarrhea, 
and hence that it is allowed to pass untreated, until it terminates in devel- 
oped cholera. 

4. That this diarrhoea is, in the vast majority of cases, curable. 

5. That cholera attacks the most insalubrious localities in succession, and 
expends its force apparently within two or three weeks. 

Taking these facts as our guide, it is not difficult to determine what meas- 
ures of prevention and relief should be adopted by those bodies having in 
charge the health of communities during the actual presence of Asiatic chol- 
era, in addition to the prosecution of the proper sanitary works. In the first 
place, it is evident that the ordinary administration of gratuitous medical 
relief, through the medium of the dispensaries, will not meet the emergency. 
The agencies of the dispensaries reach only those who apply for relief, 
but the victims of cholera do not, as a general thing, make application for 
relief. Any system, to be effectual, must be aggressive, not passive. It must 
send its agents to the homes of the people, and by the most systematic and 
persistent effort search out the pestilence in its incipient stages, and apply 
the remedy at the bedside. It must be a house-to-house visitation, so thor- 
ough as to actually reach every member of the family. We are not left to 
conjecture that this will prove an effectual preventive measure during the 
prevalence of cholera. Examples of its adoption and successful prosecution ~ 
are on record, and deserve our careful consideration. They furnish indubi- 
table proof that if the system of person-to-person or house-to-house visitation 
be vigorously prosecuted, and all the premonitory cases be found out and 
treated, the epidemic, however severely it may be raging, is positively under 
the control of the local authorities. 


i 
HOUSE-TO-HOUSE VISITATION. 


It is well worthy of notice that the plan of searching out the premonitory 
cases and promptly treating them was adopted at Bellevue Hospital, then 
(1832) under the superintendency of one of the most judicious practitioners 
of the city, Dr. Isaac Wood. So promptly was the epidemic suppressed in 
that institution by this measure, that the circumstance attracted the attention 
of the Board of Health, and a committee was appointed to report the facts 
in the case. ‘The Committee states, “‘ That the medical officers of the Belle- 
vue establishment, in all its departments, have taken the most efficacious — 
measures, as well as most fortunate in their results, for enforcing among all 
the persons under their charge an undeviating attention to the recommenda- 
tion so earnestly enjoined by the Special Medical Council, of making known, 
at the first onset, the forewarning symptoms of cholera, and of obtaining imme- 
diate medical assistance. . . . No longer confiding to the inmates of the 
Bellevue establishment the care of reporting their own illness, the medical 
officers themselves go round daily, and question every person individually, — 
and whenever diarrhcea is detected, medical treatment is ordered on the spot. 
From twenty to thirty such cases are prescribed for each day, and it is the 
impression of the officers that many of those cases, if neglected, would still 
pass into cholera. The same medical police is observed on Blackwell’s 
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Island ; and the penitentiary prisoners residing there are daily paraded, 
questioned, examined, and inspected, and if any are found to present the 
premonitory symptoms, they receive instant medical treatment. 
Coincident with the strict enforcement of this system, the disease has been 

_ seen to decline, and at last to cease. . . . The entire cessation of the 
disease at Bellevue, without the cause having exhausted itself, in consequence 
of those measures only of precaution and care which in like manner and in 
other places and in other hands have been so successful when applied in 
time, is highly encouraging.” 

The plan of searching out the premonitory cases was carried outona very 
limited scale in this city, in 1849, but with very satisfactory results. The 
Medical Committee, consisting of Drs. Beck, J. M. Smith, and Moore, state 
in their report: “The parts of the city where the cholera prevailed was 
divided into districts, and physicians were appointed to each district for the 
purpose of visiting the houses of the poor, with the view of ascertaining the 
existence of disease and affording immediately the necessary relief. The 
number of physicians appointed to the discharge of this duty was twelve. 
“The amount of good accomplished by these measures, especially the last, 
in the way of preventing the development of disease, the committee believes 
to have been great.” 

On the approach of the epidemic of 1848-9, the General Board of Health 

of England, influenced by the success of this example, reduced the whole 
procedure to asystem. This was the first effort in Europe to arrest the prog- 
tess of cholera by the systematic treatment of its premonitory stages. In 
giving their reasons for its adoption, the Board of Health remarks: “ Satisfied 
that the connection between diarrhoea and cholera, though so certain and of 
Such vital practical importance, would not be understood by unprofessional 
persons, and especially by the poorer classes, we were apprehensive that a 
great loss of life would be the consequence of leaving the poor to themselves 
until they should of their own accord apply for relief. It appeared to us that 
it was not sufficient merely to appoint an additional staff of medical officers 
to be ready to give their assistance when summoned, but that it was neces- 
Sary to send those officers, provided with the appropriate remedies, into the 
infected localities, and even to the very houses of the poor, to examine the 
inhabitants in their own homes and while engaged in their ordinary occupa- 
tions, and in this manner to commence the treatment of the disease wherever 
it should be found to exist, before the persons affected were themselves con- 
scious that they were the subjects of it. This seemed to be the only effectual 
mode of dealing with a pestilence the peculiar character of which is that it 
-Tuns its moral course in a few hours, and passes wholly beyond the control 
of human aid and skill unless preventive measures are taken against it in 
its very earliest stage.” ‘The practical trial of the system of house-to-house 
Visitation,” they add, “ brought out the evidence of the ignorance and neglect 
of their perilous condition on the part of all classes, but particularly of the 
poor, to a larger extent than could have been anticipated.” 
The objects aimed at by this preventive measure are thus summed up by 
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Dr. Sutherland, of Glasgow, who perfected the system and carried it into full — 
effect in that city in 1849. They are: — a 

“1. To prevent persons who might not apply for medical aid, even in | 
cholera, from dying without such aid. 

‘2, To seek out neglected cases of cholera, so as to bring them under — 
treatment at the earliest possible period, and thus diminish the mortality of @ 
the epidemic. | 

“3. The discovery and immediate treatment of every case of diarrhcea in 
localities where cholera prevailed, and where the patients had not applied at ~ 
the dispensaries in order to prevent, as far as possible, the development of 
the disease. 

“4. To keep a constant medical inspection aver affected districts and — 
houses, to insure their being preserved in a proper sanitary condition. : 

“5. To exercise a moral agency over the population by giving such instruc- 
tions in regard to cleanliness, ventilation, and personal habits as might 
appear needful, and by explaining and enforcing the necessity for immediate 
application to the dispensaries or medical officers by all parties who might © 
be taken ill during the intervals between the daily visits.” j 

The following facts illustrate the value of this method of relief: Dum- a 
fries, with a population of ten thousand, was the first town in which the © 
experiment was tried. The epidemic seizure was a single one ; and all the © 
cases, almost without exception, were preceded by neglected diarrhoea. ~ 
Before arrangements were made one hundred and forty-seven people had ~ 
perished, and before the visitation was in full operation two hundred and ; 
fifty deaths had occurred. During the three first days, in which it was only © 
partially in use, the fresh attacks daily were respectively 37, 38, 23, and the © 
deaths 9, 6, 9... On the three succeeding days, when it was in full activity, — 
the attacks diminished to 11, 14, 12, and the deaths to 7,3, 6. On the follow- ~ 
ing three days the attacks sank to 8, 4, 2, and the deaths to 6, 4, 5. In | 
three days more the epidemic was at an end, a few isolated cases only occur- — G 
ring during the succeeding eight or ten days. fi 

Charleston a suburb of Paisley, was placed under active visitation at a i 
period when the new attacks of cholera amounted to twenty-three daily. Onm 
the fourth day after the system was in full operation the attacks fell from 
twenty-three to three daily, and in a few days more the pestilence ceased. 

In Inverness twenty cases of choleraic diarrhoea occurred, ten of which, 
being neglected, proved fatal ; the other ten, being brought under visitatio | f 
and treatment, all recovered. 

In Glasgow 13,039 cases of premonitory diarrhcea were brought unda 
Visitation, 1,000 of which had passed to the stage of rice-water purging ; 1s 5 
o the total number but twenty-seven passed into cholera. 4 

In the Shoreditch district, London, there were brought under treatment 
21,116 cases of premonitory diarrhoea, 342 cases approaching cholera, and — 
197 cases of developed cholera; of the number of cases of diarrhcea discov- 
ered on visitation only one, and of the cases approaching cholera only two, — 
are known to have passed into cholera. 

The conclusions of the Board of Health at the close of the epidemic, in re- 
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_ gard to the general and uniform results of the adoption of this system, are 
thus stated : — 

“1. The discovery of a number of dead bodies — the individuals having 
died of cholera without having received any medical assistance whatever. 

2. The discovery of a number of cases of cholera in various stages of 
development, proceeding with different degrees of rapidity to a fatal termina- 
tion, not only without medical assistance, but without the slightest appre- 
hension of any danger on the part of either the sufferers or their friends. 

3. The discovery of a vast number of cases of diarrhcea, some of them 
bilious, some with rice-water purging, and others advanced to the stage 
characterized by serous discharges, without any medicine having been 
taken, without any alteration having been made in diet, without any thought 
of sickness, and much less any apprehension of the commencement of a 
morbid ailment. 

4. The application of a great number of persons to the various dispensa- 
ries for the immediate and gratuitous supply of medicines, the opening of 
which in convenient situations formed an essential part of the visitation sys- 
tem. 

5. A gradual and progressive diminution of the developed, and an appar- 
ent increase of the premonitory cases, the diarrhcea taking the place of 
cholera. 

6. A decided diminution in the number of attacks. 

7. A decided diminution in the mortality. 

8. Sometimes a rapid cessation of the disease, and invariably a decided 
and steady progress towards it.” 

Such are some of the proofs of the value of home visitation when sys- 
tematically carried out.. Many more might be added, but these will suffice. 

When the plan was first proposed in England it was received with great 
Skepticism by the community, and even by the medical profession. It was 
believed that the organization would prove impracticable; but the Board of 
Health states that “‘on the actual trial of the system, it proved to be far more 
easily carried into effect than was at first apprehended. The presumed 
difficulty of obtaining an adequate number of qualified persons to undertake 
a work apparently so extensive and dangerous, was never a practical one. 
Experience has shown that in the most violent and extensive outbreaks of 
the pestilence, its virulence is invariably confined to circumscribed local- 
ities. Even in the districts the most severely attacked, the great bulk of the 
mortality always occurs within a very limited space, while the disease seldom 
lasts long at any one point, but attacks a number of points in succession. 
This is the law of the epidemic. A large staff of visitors, therefore, is not 
required. A small number, properly organized and directed, are capable of 
commanding a very extensive district, and may hunt out the disease therein 
wherever it exists; but this service requires to be performed with all the 
precision of a military movement.” It was also alleged that this system 
_ would meet with opposition or indifference from the people, and thus prove 
impracticable. But the universal testimony of the visitors was to the effect 
_ that the poor welcomed them and were very grateful for their services. One 
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says: “The poor almost universally regard the system of house-to-house 
Visitation as a great boon.” Another writes: “They have looked upon our 
staff as messengers of mercy, and welcomed us with many kind outpourings 
of grateful hearts; they felt that, though hitherto uncared for in their dire 
and dreadful calamity, at last the Board of Health has come forward as 
beneficent guardians of their health, and quieted alarm by efficient preven- 
tive measures.” Another says: ‘‘ The medical house-visitation was received 
with the greatest thankfulness. In the overcrowded districts the poor 
eagerly told the visitors their complaints, and received the medicines most 
gratefully. The instructions and advice were eagerly obeyed, and the visits 
were looked for in future.” 

The organization of the system of house-to-house visitation is very simple. 
The agencies selected may be lay or medical. The latter, however, are to 
be preferred, as they naturally readily become familiar with all the details of 
the work, and prosecute it with more thoroughness. There is first selected 
a superintendent; second, such number of assistants as he requires ; and © 
third, a corps of visitors. The town is then divided into convenient districts, 
and an assistant with a proper number of visitors is assigned to each. When 
cholera appears in any district, or an unusual increase of diarrhoeal diseases, 
the visitors commence their visits. Each carries some simple remedies, and 
wherever he finds diarrhcea he either treats it, or directs the patients to their 
physician, and insists upon immediate attention, or, if there is a dispensary, 
sends them to it. At all events, the diarrhcea is at once put under efficient 
treatment, 

In this connection we may notice the plan of house-to-house visitation 
adopted by the New York Metropolitan Board of Health, preparatory to the 
apprehended epidemic of cholera in this district. The basis of the organi- 
zation was the dispensaries of metropolitan sanitary districts. ‘These dis- 
pensaries have long been recognized by the laboring classes as centres of 
medical relief, and hence during an epidemic visitation of cholera become 
important auxiliaries to any system of gratuitous aid. Another very im-~ 
portant advantage which the dispensaries give is the daily record of the pre- 
vailing diarrhoeal diseases of the district. This enables the resident physician 
to determine, in advance of the appearance of cholera, where its foci are to 
be, and to institute prompt measures of suppression. And if all the dispen- 
saries made daily reports to the Board of Health of the diarrhceal diseases 
of the day before, there would constantly be at the Central Bureau that 
degree of information of the epidemic tendency to diarrhcea in all parts of 
the sanitary district, that would daily indicate the movements of the epidemic, 
and enable the proper officer to anticipate attacks, and hence ward them 
off. 

There was furnished, therefore, at hand, the groundwork of a most excel- 
lent organization for the systematic and complete administration of medical 
relief. ‘The authorities of the various dispensaries readily assented to the 
proposition of the Board of Health to codperate, and the following plan was 
adopted : — 

1. The several chartered dispensaries of the Metropolitan Sanitary Distric 
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shall be constituted, under the Board of Health, District Centres of Medical 
Relief. 

2. Each Dispensary District shall be divided, from time to time, into as 
many sub-districts as, in the discretion of the Director of the Medical Relief 
of the Board of Health, are necessary to the efficient administration of 
gratuitous medical relief. 

3. The following officers shall be appointed by the Board of Health, 
subject to the approval of the Trustees of the dispensary, namely: 1. A Dis- 
trict Director of Medical Relief, who shall have the position of Resident 
Physician of the dispensary.. 2. A District Physician to each of the sub-dis- 
tricts of the dispensary. 

4. The officers hereby appointed shall be under the exclusive control of 
the Board of Health only so far as their duties relate to the special measures 

_of medical relief adopted by said Board. 

5. The Board of Health engages to supply the District Physicians with 
such remedies for immediate administration as the Director of Medical 
Relief may select. 

Proceeding on this basis, the organization of the cities of New York and 
_ Brooklyn was perfected. The House Physicians of the dispensaries assumed 
their duties, and divided their districts into an average of ten sub-districts, 
and located a physican in each. New York was thus divided into sixty dis- 
tricts. ‘The organization stood thus in New York: — 

1. Six Dispensary Districts. 

2. Six District Centres of Medical Relief. 

3. Six District Directors. 

4. Sixty District Physicians. 

Although this local force, so judiciously distributed, would seem to be 
ample for any ordinary epidemic, yet it has been found that the real source 
of failure is the want of visitors for emergencies. To give, therefore, the 
greatest possible efficiency to the work, a reserve corps of physicians was 
organized, which could be detailed in such numbers as might be necessary to 
meet any given exigency. 

The working of the plan would be as follows: “The Resident Physician 
of the Dispensary would furnish daily reports to the Board of Health of all 
the diarrhoeal diseases of the district, thus enabling the Central Bureau to 
have cognizance of the epidemic tendency in all parts of the Sanitary Dis- 

trict covered by dispensaries. Whenever a case of cholera was reported at 
a dispensary, the resident physician would immediately direct the physician 
of the district to visit the house and commence a family visitation, searching 
out all diarrhoea, and placing it under immediate treatment. If it should 
happen that there was more diarrhoea than a single physician could properly 
attend to, the resident physician would call for more, and such a number 
from the reserve corps would be detailed to aid in the visitation as would 
€ffectually place the cholera field under rigid surveillance until the epidemic 
tendency had subsided. 
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HOUSES OF REFUGE. 

Auxiliary to the work of house-to-house visitation, is the opening of suit- 
able houses for the temporary accommodation of those families which are re- 
moved from their apartments for the purposes of cleansing, or because they © 
are unfit for further occupation. In this city the necessity for these estab- 
lishments during an epidemic of cholera is absolute. Hundreds of families 
will be found living under such circumstances, and if they are left in their 
foul apartments, the mortality would be frightful. They must be removed 
until their dwellings are placed in a good hygienic condition, and then re- 
stored to them. 

This plan was put in operation in Edinburgh in 1832, with the most satis- 
factory results. In 1849, it was adopted in many English towns with equally 
good results. Dr. Sutherland, the agent of the English Board of Health, 
states that in the severe outbreaks of the pestilence witnessed by him in pro- 
vincial towns, eighty-seven per cent. of attacks took place in houses where 
more than one person had suffered from the disease ; and that when the 
attacks thus occurred in groups in the same or adjoining houses, the danger 
to the inhabitants was enormously increased by leaving them in their dwell-— 
ings ; while very few attacks, and scarcely any deaths, took place among” 
these people, if they were removed from the infected locality to houses pre- 
pared for their reception, and were kept there in comfort and under obser-” 
vation until their own localities and rooms were cleansed. . 

An instance strikingly illustrative of the value of Refuges occurred at” 
Bristol, England. During the epidemic of 1832 cholera appeared in a cer-— 
tain lodzing-house, and thirty-five persons suffered, of whom thirty-three 
died. In 1849 cholera again attacked the occupants of this house, but they 
were immediately removed, sixty-four in all, forty-nine of whom went to the” 
House of Refuge. Out of the entire number removed not a case of cholera ; 
occurred, though many suffered from diarrhcea, which was immediately put . 
under treatment. ‘Though the inmates of the House of Refuge were taken | 
from the very foci of cholera, yet the mortality was invariably slight. Out” 
of 270 inmates of the refuge opened in Edinburgh, no cases of cholera oc- 
curred. Out of 807 inmates of two refuges in Glasgow, 25 cases occurred, 
with but 8 deaths ; in Dundee, out of 250 inmates there were 4 attacks, and 
no death ; in Sheffield, out of 145 inmates there were 4 attacks and 2 deaths; _ 
in Br ise there were 210 inmates and no case. The total number of inmates 
in all the refuges was 1,691, with 33 attacks and 1o deaths. . 

In several instances the poor quarters of towns were depopulated by rev 
moving all who would consent to removal, to high, open ground, where tents 
or barracks were prepared for them. The result was that those removed 
escaped with only diarrhoea, while those who remained, with few exceptions, 
perished. It was a noticeable fact also that when families were removed to 
houses of refuge, and had their apartments cleansed, and were themselves” 
bathed and fed, they remained well after their return to their old quarters. 
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CHOLERA HOSPITALS. 

A third measure of relief, hitherto much relied on, is the hospital. In 
every epidemic of cholera, hospitals have been early established, and great 
importance has been attached to them. But it is questionable if, in this 
particular, we are not again treating cholera as an ordinary disease, and 
losing sight of the fact that it is a pestilence governed by peculiar laws in 
the progressive development of its several stages. Whoever has had charge 


_ of a hospital which received cholera patients must have been struck with the 


fact, that large numbers of them on admission were in partial or complete 
collapse, although when they left home, they were reported to be in the 
earlier stages. A consultation of the records of cholera hospitals in this and 


other cities, confirms the opinion that many cases pass into the state of col- 


lapse while being transferred to a hospital. 
Dr. Sutherland says: “I have known a patient taken out of bed with a 
warm skin and a good pulse, arrive in a state of fatal collapse at the hos- 


' pital, though not above a quarter of a mile distant.” Dr. Adams of Glas- 


gow remarks: ‘ At first, when I had all my experience to gain with regard 
to the treatment of cholera, I was favorably disposed to the employment of 
hospitals, and looked with painful apprehension to the treatment available 
to the sick poor residing in dwellings abounding in negations, sezs good 
fire, bedding, clothing, light, air, quiet, attendance, etc. I am now, however, 
clearly satisfied that a pauper patient lying on his wisp of straw, on the bare 
floor, with a relation or other attendant to supply him with a drink of cold 
water, and to surround him with a few hot bricks, has the chance of recover- 
ing fearfully diminished by removing him to all the comforts and refined 


_ treatment of a hospital. If my experience on the subject were singular, I 


would hesitate to venture so decided an opinion ; but from careful inquiry 


which I have made among many of the parochial surgeons, I find their ex- 
_ perience so entirely corroborative, that I feel no hesitation in condemning 
_ the principle of hospital treatment for cholera patients.” 
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Hospital treatment, as compared with home treatment of similar cases, 
shows largely in favor of the latter. By careful estimation it appears that in 
Liverpool and Glasgow 53.8 per cent. of the cases admitted to hospital died, 


_while in the home treatment but about thirty-six per cent. died. 


The English Board of Health makes the following statement: “ From the 
experience of Great Britain and other countries in 1831-32, we came to the 


conclusion that the treatment of cholera patients in hospitals was not suc- 
cessful, and we discountenance the use of these establishments, recommend- 


ing that the best provision practicable should be made for affording assistance 
_ to the individuals who might need it at their own homes, particularly by the 
Selection of proper persons instructed as nurses in the special services re- 
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_ denied, however, that cases will occur in large towns where the patients will 


quired on the occasion, and paid for devoting their whole time to attendance 
on the sick at their own habitations, under the direction of medical officers.” 

The evidence would seem therefore to be conclusive against hospitals as 
formerly established for the treatment of cases of cholera. It cannot be 
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be so destitute that they must be removed from their domiciles for treat- 
ment. For such persons provision must be made, and the form of a hos- 
pital must be maintained. But such hospitals should be very small, and in 
the immediate neighborhood of the destitute class. It should be borne in 
mind that in the transportation of cholera patients, distance is a most im- 
portant element. Of the cholera hospitals in Liverpool in 1849, those 
situated in the infected district had a mortality of 7.6 per cent. less than 
those situated at a distance from the people who entered them. At Glas- 
gow the mortality was ten per cent. in favor of the hospitals near the cholera 
foci. Whatever hospitals are established, therefore, for the treatment of 
cholera patients, should be located in the immediate vicinity of those for 
whose benefit they are designed. Any small building, or even apartments, 
may be taken which give accommodations to ten beds, with apparatus for 
heating water and cooking. 


CONCLUSIONS. 


In consideration of the preceding facts, municipal authorities and Boards 
of Health should adopt as special measures of prevention and relief during 
the actual presence of epidemic cholera : — 

1st. A system of gratuitous administration of medical relief at the houses 
of the laboring classes, should be so regulated as to reach all cases of pre- 
monitory diarrhoea, and united with instruction and advice. 

2d. Refuges should be opened at convenient and healthy localities, for 
the temporary residence and purification of those whose domiciles require 
cleansing and disinfection, or to be permanently closed. 

3d. Hospitals for the reception of patients suffering from cholera should 
be very small, and located in the immediate vicinity of the cholera focus. 


WHAT WE CAN DO AGAINST CHOLERA. 


PRACTICAL INSTRUCTIONS CONCERNING WHAT TO DO TO PREVENT AN 
EPIDEMIC AS WELL AS HOW TO GUARD AGAINST IT DURING 
ITS PREVALENCE, 


By MAX VON PETTENKOFER, M. D., 


Chief Medical Counsellor and Professor of Chemistry and Hygiene in the University 
of Munich. 


As cholera, on its first appearance in Europe, unmistakably proceeded 
and spread on the principal lines of human intercourse, at sea as well as 
on land, it was considered to be a contagious disease. More minute ob- 
servations, however, soon demonstrated that the spread of cholera in 
Europe no less than in India — its home, also — considerably depended upon 
locality and season. It was observed not only that, with the same circum- 
stances of intercourse, certain localities and districts were attacked very 
differently ; some very violently, others not at all, but also that the places 
Susceptible to cholera were so only at certain times, and that some were at- 
tacked more, others less frequently, while this difference could not be 
attributed to any different intercourse. 

It was therefore concluded that in addition to the specific cholera germ 
coming from India, and which, no matter in what manner, attaches itself to 
human intercourse, there must be some agent, not to be found in man him- 
self, but in the geographical site, although not at all times and in all locali- 
ties, but which may be said to serve as a local nourishment for the specific 
cholera germ spread by human intercourse. 

_ The spread of cholera depends, therefore not solely on personal inter- 
course, but intercourse, locality, and season, must act together. The in- 

' The Health Department (der Gesundheits-Rath) of the city of Munich, consisting of six 
physicians and five other eminent citizens as counsellors, respecting the duties which the 
people owe to themselves in the presence of an impending visitation of cholera, directed that 
its special counsellors, consisting of Professor Max Von Pettenkofer, Dr. Ludwig Buhl, Dr. 
Erhardt, and Dr. J. Widenmayer, should prepare a code of instructions for the people of 
the city. Accordingly, this epitome of advice and information for popular use was prepared 
by Professor Von Pettenkofer, and was published early in the season before cholera act- 
ually appeared in Munich, in the summer of 1873. But it is the misfortune and culpable 
fault of nearly all the dwelling-houses in the Bavarian capital that they have their privy 
Conveniences inclosed within the common domicile, like a series of closets appended to a 
chimney, or an ash-fall from garret to cellar, and to a great extent without means of water- 
flushing them. Hence, when cholera began to prevail in that city, its infective element had 


great facilities from this abominable system of cloacal conveniences in the dwellings, as well 
as from the great number of city and private wells of water. _E. Harris, 
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fluence of the latter two factors have been termed Jocal and ‘temporary 
disposition. | 
In every place and house attacked by an epidemic form of cholera, it has — 
also very clearly been observed that the inhabitants, although equally ex-_ 
posed to the influence and action of the specific cause of the disease, have ~ 
been attacked very differently, some violently, others slightly, others again — 
not at all. This has been called zzdividual disposition. ; 
The attacks by cholera, and their frequency, depend principally, therefore, — 
upon the contemporary action of several, more especially of three factors 
(x) the intercourse ; (2) local and temporary disposition ; and (3) individual 
disposition. When any one of these three factors is absent—no matter 
which one— no outbreak of cholera will occur. ‘To guard against cholera 
we can, therefore, advance in each one of these three directions. ‘The re- 
sult of our efforts depends partly upon the thoroughness of our knowledge, © 
partly upon the influence which we can exert upon the single factors ; but” 
every effort for the prevention of cholera must be based upon one of these ~ 


factors. q 
‘Let us see, therefore, what has been ascertained in each of these three 
directions, and what can be done. ; 


The advance in the first direction is the most difficult. Free intercourse * 
is such a great blessing that we could not dispense with it even for the price” 
of remaining free from cholera and many other diseases. A prevention of 
such intercourse to such a degree that cholera could no more be spread by 
it, would be a far greater calamity than cholera itself, and the nations would 
fight bloody wars to break down such fetters if they were imposed upon | 
them. Life is not by any means the greatest of blessings to man; there 
are higher ideal gifts for whose possession he is ready to sacrifice it. A 
total prevention of intercourse has, therefore, never been employed as a 
general prevention against cholera, and only a supervision and regulation 
of the intercourse has been attempted by establishing military cordons 7 
land, and quarantines at sea. e 

The result of both these measures is, however, always so slight or totally 
negative, that we could dispense with them — especially the former one. a 
Only the quarantines for ships are yet enforced in different localities, but it~ 
is just this measure which is out of the question in the case of Munich. — ' 

Although the prevention of intercourse is an impossibility, the greatest 
possible cleanliness and cleansing of the intercourse from the cholera germ 
attaching to it, is a practical measure. To employ it with success, however, 
it would be necessary to know with much more certainty than is the case 
at present to what objects the cholera germ attaches itself, by which it is’ 
spread from one place to another. The single fact that cholera is trans- 
portable by human intercourse, has, up to this time, led to the conclusion 
that it is a contagious disease, which is transmitted from the sick to the 
healthy, and that the disease during its prevalence in the body of the in- 
fected person again produces the germ of infection or contagion for others ; 
but the clear and important dependence of the spread of cholera mot from 
intercourse alone, but from Jocality and time, makes the quality of contagion” 
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in cholera seem to be quite doubtful. It is proven by experience that phy- 
sicians and nurses in cholera hospitals in the average do not suffer more 
in consequence of their care of the sick than persons that have no inter- 
course whatever with the sick. It has been frequently observed in large 
hospitals that received a great number of cholera patients during cholera 
epidemics, that neither physicians, nurses, or patients under treatment for 
some other disease, were infected. 

In Calcutta, where cholera always prevails, like typhus in our cities, at 
‘different times with more or less severity, the general hospital there has 
not, in thirteen years, become a source of infection for other patients, or for 
nurses and physicians, although during this period many hundred cholera 
patients were admitted, and were frequently even treated together with 
other patients in the same ward. If in a hospital during an epidemic a 
large number of nurses and patients are attacked by cholera, this fact can- 
not be considered as a proof of contagion by persons suffering from the 
disease ; it is only a proof that the hospital, in the same manner as any 
other house, has become a cholera nest. 

The fact that cholera is spread more by infecting localities than by 
infected persons, is of the greatest practical importance. It is the greatest 
reason for a fearless care of the sick. No one has reason to shun a person 
sick with cholera with whom he lives in the same house. If the house has 
already become a nest of infection, it does not at all prevent the healthy 

trom becoming infected, even if they shun the sick with the greatest care. If 
_ the house has not become a nest of infection, and the sick person has be- 
come infected at some other place, the patient cannot be considered as a 
' source of infection in this house. 
_In a few, we may say the exceptional cases, in which cholera seems to ap- 
pear as a contagious disease, z. ¢., when a person goes from a cholera local- 
_ ity to a place free from it, there becomes sick and after him several persons 
- in his immediate vicinity that have taken care of him, washed for him, etc., 
" are attacked, these facts may be explained by the supposition that the per- 
‘son seized by the disease brought with him from the infected place, in a 
“manner not yet ascertained, enough of the germ of the infection to produce 
_ several infections in other places. Such cases, considered as contagious, 
have so far occurred most clearly infrequently in localities not susceptible 
of cholera.(as Stuttgart, Wurtzburg, etc.), but nothing speaks more against 
the theory of contagion alone than just these cases, because no further 
attacks have occurred from them, and no epidemics have been developed. 
_ It may be considered a fact that by clothing, and especially by filthy, 
_ damp clothing, which has been for some length of time in a cholera local- 
_ ity or other nest of infection, a sufficient quantity of the germ of the in- 
fection may be brought to a second place previously free from cholera, to 
_ infect persons who come into nearest contact with these articles, but not 
_ because the clothing comes from a cholera patent, but because it comes 
from a cholera Jocality. If the conditions of local and temporary disposi- 
_ tion are present in this second place, this imported germ of the infection 
hot only serves for the infection of a generally very small number of those 
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that come into nearest contact with him, but it is also the seed for a local 
epidemic by which this place also becomes a cholera nest, while, if these 
conditions of local and temporary disposition are not present, the cases 
will be only scattered or sporadic. 

Great care should be taken, therefore, not to send away such articles 
from cholera houses without being cleaned and disinfected, and care should 
also be taken how to receive such articles sent from them. ‘They should 
never be opened in the house, but in the free air, and should be treated in 
the manner described in the chapter on disinfection. 

There are now several instances known that lead us to think that espe- — 
cially damp and slimy food, containing much water that comes from cholera 
houses or other nests of infection, accumulates and condenses so much of 
the locally produced germ of the infection, that its use in another house or 
in another locality without previous cleansing or renewed boiling, can cause 
the disease. Such observations were made principally in England and 
Switzerland with boiled calves feet, and in India with rice-cake. What 
should be done in such cases is shown in the chapter on food, which is dis- 
cussed in the part on individual disposition. 

The influence of intercourse has formerly and up to recent times been 
regarded as almost exclusively in the excrements of the persons sick 
with cholera, and especially in the intestinal discharges. Facts, however, 
from the beginning, proved that the fresh excrements of cholera patients 
contained no power of infection, but only such as were already decomposed, 
and the latest observations made in India have not strengthened the belief 
in the localization of the germ of the infection in the excrements, but on 
the contrary, have materially diminished it. Science at present observes 
with great attention the manner in which cholera spreads, less from a theo- 
retical standpoint, than to ascertain by indisputable facts the different local- 
ization of the germ of infection. This, however, does not justify us in not 
paying attention to the intestinal discharges during a cholera epidemic. On 
the contrary, experience has given us many reasons to apprehend fatal re- 
sults upon local and individual disposition for cholera, from a careless treat- 
ment of the excrements. ? 

But we must warn against depending 6n the disinfection of the excre- 
ments alone, and must do much more than has been done heretofore in 
paying attention to the cholera-producing localities, and every thing con- 
nected with them. According to the facts observed, it is not only possibly, 
but even not improbable that the excrements of cholera patients have per- 
haps no connection with the spread of cholera, and that, for instance, a 
house becomes a cholera house, not because it has a privy in which the 
excrements of a person sick with cholera have been deposited, but from a ~ 
different, up to this time unobserved mode of causation. This will’make it 
necessary, in order to disinfect successfully, not to give attention to water- 
closets and privies only, but to observe also other parts of the house and 
articles in it, which hitherto, in consequence of a blind faith in contagion, 
have escaped observation. 

Since cholera has been observed in its spread over larger parts of country, 
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there has been demonstrated besides the influence of the intercourse, the 
influence of locality and season, upon the epidemic appearance of cholera 
with great clearness, in fact often more clearly by the two latter conditions 
than by the former one, so that many have been led to totally overlook or 
deny the influence of the intercourse from place to place. There even was 
a time, soon after the first appearance of cholera in Europe, where it re- 
mained from 1831 to 1837, when the large majority of physicians denied 
that cholera was carried from place to place, because it was thought that 
by the concession of the possibility of ¢ransmission of the disease its con- 
tagious character was also admitted. After cholera, which advanced along 
the commercial routes of Asia through Russia, had, by reason of its man- 
ifest transmission, been principally considered as a contagious disease, 
there followed a great reaction in the opposite direction. This reaction 
necessarily followed after all the very expensive measures, like military 
cordons and quarantines, which the theory of contagion had called into 
life, were shown to be useless. Only after the re-appearance of cholera 
in Europe in 1848, the belief in the influence of the intercourse again 
gained ground, soon, however, to fall again into the former extreme in re- 
gard to contagion, and the important influence of locality and season was 
for a time left unobserved. 

That the spread of cholera does not depend upon intercourse alone, but 
also upon local conditions, is shown in every country as soon as it is 
visited by a cholera epidemic. If we examine a map upon which are 
shown the fatal cases of cholera, and especially the localities of cholera 
epidemics, we will always and everywhere find that the epidemically attacked 
localities are not grouped around the principal routes of intercourse, but 
according to geographical site ; that, for instance, the cholera epidemics are 
very unequally distributed on the railroad lines, so that it is very clearly 
demonstrated that ztercourse solely is not the only condition. In every coun- 
try the local cholera epidemics are grouped more along river and draining 
lines, than along the principal routes of intercourse. 

There are localities which are highly and frequently, often in periods of a 
few years, susceptible to cholera, while again there are places which have, 
in part, always opposed the invasion of cholera, and partly have been sus- 
ceptible to the disease only in long intervals of time. 

This is not the place to discuss the causes of the local and temporary 
disposition more at length ; the medical profession itself has as yet lively 
and often contradictory debates in regard to them; but with the observa- 
tions and examinations that have been made in Europe and India, there 
can be no doubt that this factor exists, that it is an important one, and that 
it has its principal causes in the geographical locality, and in atmospheric 
and climatic influences upon the soil. 

In regard to season, summer and autumn are the principal periods for 
cholera. It sometimes happens that the epidemics in some places begin 
earlier and end later, but it is seldom that the average course of an epi- 
demic transportable disease shows such a strict dependence upon season 


as cholera in our latitudes and in our climate. 
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Nothing demonstrates this so clearly as a table showing the total number 
of attacks and fatal cases of cholera that have occurred in the kingdom of 
Prussia in all epidemics from 1848 to 1860. 

During this time there were :— 











mH 
ATTACKED. | Persons Diep.}|. ATTACKED. |Persons Diep, 











April I-15 71 50 October 1-15 35,874 19,462 
16-30 110 62 16-31 29,903 15,809 
May I-I5 192 112 Nov. I-15 21,215 11,363 
16-31 650 334 16-30 11,621 6,267 
June I-15 3,819 1,961 Dec. I-15 8, 100 4,246 
16-30 4,894 2,431 16-31 5,665 3,008 
July 1-15 6,106 3,050 January I-15 2,857 1,424 
16-31 10,866 5,430 16-31 1,719 893 
August I-15 21,870 11,674 Feb. I-15 909 510 
16-31 41,758 21,966 16-28 687 332 
sept. I-15 575395 31,048 March I-15 266 159 
16-30 45,415 25,513 16-31 74 55 





These figures show one unmistakable influence of the season that cannot 
be explained by the influence of the intercourse. The temporary influence 
which is thus so clearly shown is probably connected with the climatic and 
meteorological circumstances, which act differently upon different geograph- 
ical localities, different soil, etc. It would be a mistake to take under con- 
sideration the atmospheric influences only during an epidemic ; they should 
be noted without interruption, especially everything preceding the epidemic 
for a longer period of time. If, without considering any theory, it is asked 
what the characteristic meteorological features were in Munich during its 
two cholera epidemics, they both occurred during exceedingly dry seasons, 
especially the summer of both years being very dry. 

As in Munich typhus abdominalis depends, to a certain extent, on the 
fluctuations of the dampness of the soil, of the so-called soil-water, such a 
dependence is also probable in the case of cholera, but with the fortunately 
rare occurrence of cholera epidemics in Munich it has not yet been so con- 
clusively proven as in the case of typhus, in regard to which soil-water 
observations have been made for more than sixteen years. 

In regard to the soil-water and its influence upon diseases, there are not 
unfrequently very mistaken ideas. Many people consider the soil-water in 
itself to be a danger for them, and believe that if they can bring it further 
away from them, or if they do not drink any, they have removed the danger. 
The fluctuations of the surface of the soil-water in the porous soil of 
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Munich, are only of importance in so far as by them the course of certain 
organic actions in the soil is diminished or increased, while the soil-water in 
itself may be something quite inoffensive and innocent. It is only the most 
accurate means of measuring the change of the soil-water which is at our 
command. | ; 

[Professor P. describes, at some length, the soil of Munich: Upper stra- 
tum, a calcareous drift, very porous, of an alternating depth of from twenty 
to forty feet, resting upon a stratum of marl, the depth of which is as yet 
unascertained, but which, according to late borings, undoubtedly has a 
thickness of many hundred feet. — E. H.] 

In view of the great porosity of the soil of Munich, it is more necessary 
there than in many other localities that all receptacles for excrement should 
be kept as air-tight and water-tight as possible ; that all privy vaults should 
be removed, or should only be permitted for the reception of clear water, 
like rain-water, but not for water impregnated with foul organic matter, 
which should either be kept in water-tight receptacles before removal, or 
should be removed in well constructed and flushed canals. 

This explains the fact which has been clearly demonstrated in a large 
number of English cities, that the removal of all privy vaults, and the intro- 
duction of good sewerage always diminishes the mortality of the place, 
sometimes very considerably so. In Munich, since the introduction of air- 
tight privy sinks and canals (sewers ?), a certain decrease in the mortality, 
especially of typhus abdominalis, can be proven. From 1855 to 1859 there 
died on the average two and one half per one thousand inhabitants of 
Munich of typhus, while the mortality by that disease from 1859 to 1868 
was only one and one half per one thousand. ‘This shows that the mor- 
tality by typhus has fully decreased one third, and although this may be 
partly explained by the better medical treatment of typhus now as compared 
with former times, the decrease of the number of attacks by that disease 
deserves consideration. 

Although it would be a mistake to suppose that every locality susceptible 
to typhus must in like degree be susceptible to cholera, experience has 
nevertheless frequently shown that cholera has a special preference for such 
parts of localities as are visited epidemically by enteric typhus. The more 
filthy and the more impregnated a stratum of soil is, the more active an 
agent it is for cholera and typhus. 

When cholera visited Bavaria and Munich in 1854, the Cholera Commis- 
sion at that time called special attention to some facts which deserve to re- 
ceive consideration now. Those houses or localities in Mulden which were 
situated in the lowest parts of that place or immediately at the foot of preci- 
pices, showed, in the large majority of cases, a far greater disposition for 
cholera than houses and localities situated on the elevation between two 
hollows, or that were farther away from precipices. As the disadvantage of 
such a site is principally to be found in faulty drainage, and much dampness 
and unclean condition of the soil in consequence thereof, the drainage and 
cleansing of the soil of houses so situated should receive an even greater 
degree of care than others more favorably situated. 
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In localities that have already been frequently visited by cholera, expe- 
rience gives to us valuable points for the observation of a higher or lower 
degree of susceptibility of different parts of such localities that are of 
great usefulness. It is known that certain groups of houses, on being 
attacked, suffer severely, and much more than others compared with them. 
The speedy evacuation of such cholera nests has frequently proved to be 
accompanied with good results, and it is the principal measure in India, 
where it has been employed, especially in troops stationed there, with some 
visible success. 

If we wish to evacuate or remove, however, it is also necessary to know 
where to deposit, so that we will not come, as the saying is, “Out of the 
frying pan into the fire.” We should find localities that are as unsuscepti- 
ble to cholera as we can find them — so-called “immune” localities. To 
find these the best and most certain thing is to be guided either by the ex- 
perience of other places, or by that of the infected locality itself, if there 
had already occurred cholera epidemics in it. 

Different localities of Munich have shown themselves to be susceptible 
to cholera in very different degrees at its two epidemics. Munich is fortu- 
nate enough to have in its immediate vicinity an unsusceptible district upon 
the right bank of the Isar, the clay soil reaching from Ramersdorf to 
Ismaning, upon which stand the numerous brickyards that supply Munich 
with brick. That a clay soil which overlies calcareous drift, in which the 
soil-water never rises high enough to reach the clay, is unsusceptible or 
“immune,” is a fact that has also been frequently observed in other places 
as well as in Munich in its epidemics of 1836 and 1854, where the epidemic 
spread of cholera was confined to the houses standing upon gravel, while 
those upon clay escaped in a remarkable manner. 

As experience has shown that in all epidemics the disease in single 
houses exhausts itself within a period of fourteen days on the average, the 
houses evacuated might be re-inhabited after that period of time, after hay- 
ing been thoroughly cleansed and disinfected. 

Whoever considers with attention what has here been said in regard to 
local and temporary disposition, must see that everything that can be done 
must be accomplished previous to the outbreak of an epidemic, or must at 
least be prepared. All measures, for instance, for the cleansing of the soil, 
or its better drainage, would be accompanied with no results if only begun 
at the time of the outbreak of an epidemic ; for a long time, and care, is 
necessary to purify an unclean, impregnated soil. | 

Experience has conclusively proved that different persons are very dif- 
ferently affected by the germ of the cholera infection ; that some are 
attacked violently, others slightly, and the majority not at all. At the epi- 
demic in autumn, 1836, two per cent. of the population of Munich were 
attacked by cholera, and in that of the summer of 1854 something more 
than five per cent., about half of the cases in each instance terminating 
fatally. ‘There were also observed a much larger number of diarrhoea and 
other slight diseases, whose appearance must be attributed to the same 
causes as those that produced cholera. When a large house that is attacked 
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by cholera is inhabited by one hundred persons, each one of them is ex- 
posed to the causes of the disease ; but if only five of them are attacked by 
it, there must be some reason why it should be so, as well as why the other 
ninety-five escape. It should be the endeavor of each single one to be, if 
possible, one of the ninety-five, and not one of the five out of the hundred. 
The factor which is necessary in addition to the specific cholera germ 
which is spread by intercourse, and the local and temporary disposition 
which is developed by localities, to cause cholera in single individuals, is 
called zudividual disposition. ‘Though it is not as yet possible to scien- 
tifically define and explain this individual disposition with accuracy, there 
are still some things known to cause it with certainty. 

The transudation of large amounts of water from all organs through 
the mucous membrane of the stomach and the intestines is one of the 
principal symptoms of cholera. It is proven by experience that every 
attack by cholera is almost invariably preceded by more or less severe 
diarrhoea — so-called choleraic diarrhcea —for a longer or shorter period 
of time until it changes to cholera. It is true that at the time of an epi- 
demic there occur a great number of cases of such choleraic diarrhoea that 
are not succeeded by cholera, and exhaust themselves without any evil con- 
sequences, even without medical treatment; but it is proven by experience 
that such diarrhceas, if persons that are afflicted by them immediately go to 
bed and call for medical attendance, are hardly ever succeeded by cholera, 
while most cholera cases are preceded by neglected diarrhcea. This is 
matter of experience, not depending on any theory. 

At the outbreak of a cholera epidemic the sanitary authorities can, there- 
fore, do nothing better than to carefully search out all cases of diarrhoea 
and bring them under medical treatment. The Bavarian government 
deserves credit for its action in 1836, which has since been imitated 
at many places, when, soon after the outbreak of cholera, z¢ caused the 
whole city to be divided into districts and organized medical visitation stations, 
whose principal duty was the timely discovery of the harbingers of the disease 
by daily visits of the physicians in the houses of the healthy of their district, 
and immediate medical care. Should Munich be unfortunate enough again 
to be visited by cholera, it is expected of the intelligent of the population 
of the city that such measures will be received with the necessary cheerful- 
ness and confidence. 

In several localities that have lately been visited by cholera, there have 
been organized special institutions for the reception of these harbingers of 
cholera, so-called diarrhoea stations, which have proved a successful asy- 
lum, provided the selection of the locality has been a fortunate one. 

As diarrhoea has so important a connection with cholera epidemics, we 
should ascertain what are its principal causes. ‘The most common and 
general causes are certainly colds and faulty diet. ‘The former cause con- 
sists in interruptions of the degree of heat, in the economy of the body’s 
heat, which supplies the skin, and almost alone regulates it ; the latter cause 
in interruptions of the digestion, etc., etc. [Professor Pettenkofer describes 
faulty diet. — E. H.] 
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The wearing apparel which most people principally consider from the 
standpoint of morality and beauty, or ornament, is of such important phy- 
siological and hygienic uses, that in this respect it ranks among the great- 
est and most indispensable of the discoveries of man. The wearing 
apparel causes, upon the whole covered surface of the body, an even tem- 
perature of much mildness, on the average 30° C. or 25° R. The always 
even degree of the heat of the blood and the inner organs of our body 
(374° C. or 30° R.), is a hygienic law that cannot be violated with impu- 
nity. 

With the great change of the temperature of the air, man, even when 
clothed, could only insufficiently comply with this law, if nature had not 
supplied him with a very fine regulating apparatus in the nerves of the 
skin, which labors incessantly by more and more closing, with the increase 
of cold weather, the gates that discharge the heat through the surface of 
the skin, and in the same manner opens them with the increase of heat. It 
is literally true that the skin, on becoming cold, prevents a too rapid loss of 
the heat of the interior of the body; and also, that on becoming warn, it 
cools the interior of the body. This regulating apparatus must, however, 
be kept in order, and not be imposed upon too much. 

Every kind of labor requires practice (exercise). The apparatus or reg- 
ulator in the skin of any person, therefore, who would live always under 
the same conditions of production and loss of heat, would become en- 
feebled. A certain daily change of the conditions, therefore, is necessary 
for health. A person that labors hard within a room, produces more heat 
and wears light clothing during the performance of his work, but feels also 
the want to breathe, more thickly clad, the fresh air, by which he experi- 
ences an agreeable coolness. A person that is forced to labor hard in the 
air during the day, prefers to sit near the stove for some time. The body 
seems to require this change, so as not to be forced to labor incessantly in 
one direction. But, as already said, these changes should never be too vio- 
lent or too sudden. 

[Professor P., at some length, recommends cleanliness, frequent bathing 
of the body, the public provision for a larger number of baths, etc. — E. H.] 

During cholera epidemics it is especially to be recommended to keep the 
stomach and the feet warm, for which purpose flannel bandages and woolen 
stockings should be used. 

Good beds, clean under-clothes, and good wearing apparel, are the most 
important measures against interruptions of the transpiration. The activ- 
ity of the skin may be aided by internal agents (peppermint, camomile tea, 
warm wine, etc.), according to the judgment of the attending physician in 
different cases ; also by the use of steam baths. 
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We must eat, even when cholera is present. It is an almost universal 
experience that badly fed persons are even far more susceptible to cholera 
than those that are well fed. As the transudation of serous fluids through 
the organs into the intestinal canal is the most important feature of the 
cholera process, everything that can prepare, favor, or cause such a watery 
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flux, is of the greatest importance. It is favored by everything that tends 
to excessively irritate or weaken the intestine, and by everything else that 
tends to either increase the normal water supply of the organs, or to de- 
crease the normal discharge of the water of the body. To cause a con- 
dition of the body best calculated to oppose the influence of the causes of 
cholera, the quantity of food used, though moderate, should be sufficient ; 
it should also be of good quality, and easily digestible. 

In conclusion, it is the opinion of the Board of Health that every person, 
when cholera is present, should eat and drink whatever has been to his 
taste before, and has not been attended with evil consequences ; always, 
however, guarding against excesses of any kind. Special care should be 
taken against everything that has proved to be injurious at other times. 
Whoever is accustomed to pay attention to the condition of his body, 
knows much better himself than anybody else can tell him, what kind of 
food has in former times been accompanied by evil consequences, such as 
diarrheea, etc. 

It being at all times a matter of importance not to consume stale, decom- 
posed food, etc., it is a matter of course that, at such a dangerous time as 
during a cholera epidemic, it is farmore important still. The authorities 
_ are therefore justified in increasing the degree of care taken (by the “food 
police ”) in the supervision of the food, and each single individual should 
try to act in the same direction. 


In Munich, the influence of the drinking water upon the cholera epi- 
demic of 1854 has been submitted to a very thorough examination, and it 
has been conclusively shown that there was not the slightest proof that it 
had any influence whatever upon the spread of the disease. It has also 
never been experienced that the drinking water of Munich was differently 
constituted before, during, and after a cholera or typhus epidemic than be- 
fore ; and the inhabitants of Munich can, therefore, in future, even with 
the presence of a cholera epidemic, use the water of the public water- 
works without apprehensions of inviting cholera or typhus thereby. 

[The importance of cleanliness of water, soil, and air, is graphically set 
forth by Professor Pettenkofer. — E. H.] 

Domestic cleanliness and comfort is of the greatest practical importance 
and value. What is called domestic comfort in its widest sense, though not 
containing any specific measures or medicines against special diseases, is 
yet undoubtedly of the greatest value for health. During the last two cen- 
turies the specific diseases in England have not become less, but rather 
more ; certainly cholera has been added to them. According to observa- 
tions based upon the statistics of the mortality of London, the mortality, 
with the enlargement of the city and the increase of its population, —or 
rather, in spite of the enlargement of the city, and in spite of the increase 
of the population, — has steadily decreased. 

From 1681 to 1690, the mortality of London, with a population of 530,- 
000, was equal to the rate of 42 per 1,000, annually. 

From 1746 to 1755, out of 653,000, it was 35 per 1,000, 
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From 1846 to 1855, out of 2,362,236, it was 25 per 1,000. 

At present London has a population of about 3,000,000, and a mortality 
of 22 per 1,000. Munich, with but 177,000 inhabitants, during the last ten 
years had a mortality of about 33 per 1,000, so that it was not as small as 
that of London from 1846 to 1855, during which time England was visited 
by two severe cholera epidemics. These facts should teach us that we yet 
need many improvements. In regard to salubrity, we should not take Ber- 
lin, where the mortality is considerably higher even than in Munich, as a 
sample, but London, where it is one third less. We should not only be 
supplied with pure and wholesome food and good drinking material only, 
but also with pure, fresh air ; and this is but too frequently wanting. It is, 
therefore, of the greatest importance that all habitations should be con- 
stantly supplied with pure, fresh air ; and the utmost care should be taken 
in keeping them thoroughly ventilated. The air not only constantly sur- 
rounds us, but we also constantly use it by breathing it. ‘The amount of 
air which a grown person, with an average of sixteen respirations per min- 
ute, consumes in his lungs in twenty-four hours, is much larger than most 
people are aware of, being an average of g,ooo litres, or about 360 cubic 
feet daily. Of drinking material and food together we consume, during 
the same period of time, a maximum of hardly four litres. 

The idea might, however, be entertained that with the light weight of air, 
it would not amount to more than the four litres of food and drinking ma- 
terial. This would, however, be totally erroneous, for air is but 770 times 
lighter than water; and these 9,o00 /tves of air which we consume in 
twenty-four hours, have a weight of twenty-three pounds, while the total 
amount of food does not weigh one third of that amount. 

The air out of doors is at all times of a very equal composition, and is 
generally pure air. The air in-doors constantly changes to a certain degree, 
even against our will, and without our own agency. No house has its own 
air only, but that of its surroundings. ‘The air that comes from without 
and stagnates in the house for a longer or shorter period of time becomes 
polluted by different agencies. These pollutions are partly unavoidable, 
partly avoidable ones. ‘To the most unavoidable ones belongs the pollution 
of the air by the activity of the skin and the lungs, for not to pollute the 
air in this manner would be to cease to live. The avoidable causes consist 
in everything that, in the form of gas or dust arising from insufficient 
cleanliness or careless treatment of garbage, etc., intermixes with the air. 

Whoever desires to guard against any future epidemic, be it cholera or 
typhus, should now begin to observe the greatest cleanliness in every cor- 
ner of his house, and regularly ventilate every room. The more over- 
crowded and the smaller a habitation or a room is, the more necessary is 
the utmost cleanliness and sufficient change of air. 

Though there are as yet no instruments for the determination of the 
quality of the air of rooms that could be handled by laymen as easily as 
the thermometer for ascertaining the degree of their heat, bad air makes 
such an unmistakable physiological impression upon our smelling organs — 
our olfactory sense —that we can use it to determine, with tolerable ac- 
curacy, the quality of the air. 
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For a long time it has been a custom to place chloride of lime in rooms, 
without, however, proof of its actual efficiency. Though it changes and 
destroys most organic substances, it is necessary for the complete destruc- 
tion of all organic substances of the air that a much larger amount of 
chlorine should be transmitted into the air than we can gain by employing 
chloride of lime. 

An air that would contain enough of chlorine to prevent the existence of 
all organic substances could not be breathed, for we must not forget that 
our own body is an organic substance that is no less attacked by chlorine 
than organisms antagonistic to us. To consume disinfecting agents with 
the air is as impractical as it would be to mix it with any other food for our 
consumption. 

There are certain parts of the house from which principally emanate a 
pollution of the air, and which, therefore, should receive special attention. 
These are the privies, sinks, and the receptables for garbage, etc., and for 
the reception of soiled under-clothing. 

In regard to the privies, there were given directions after the cholera 
epidemic of the year 1854, not alone in regard to the privies themselves, 
but also in regard to the removal of their contents. The ideal of a privy 
is such a one as will prevent any pollution of the air or the underlying soil 
of the house with emanations from the excrement. This ideal can be at- 

tained in several ways, but it is certainly not saying too much that those of 
Munich are as yet very far removed from it. 

As excellent and certain measures to prevent any air from emanating 

from the privy-pipe into the house, we can recommend the following two: 
(1) water-trapping (water-closing) with flushing-apparatus ; or (2) complete 
and constant ventilation of the privy-pipes by which the air passes through 
the pipes outside of the house and passes out when above the roof. The 
former arrangement which is in almost general use in England, and which 
is called water-closet, necessitates a supply of water on every floor of the 
house, and the possibility to immediately remove the contents of the water- 
closet by canals (sewers). 
- The second arrangement —the ventilation of privies with air and water- 
tight vaults, can be used if desirable, but it necessitates the expense for a 
constant supply of heat to give the air the direction required. The Board 
of Health cannot go here into technicality (details), but can only give a 
general illustration of these arrangements. ‘The arrangement of water- 
closets is, moreover, known and in use in several houses of Munich, and 
the ventilation of privy-pipes is in successful operation in several public 
buildings. 

It might be thought that ventilation of the privy-pipes did little, if any- 
thing towards improving the purity of the air of a house, as the stench 
though not immediately pervading the house, would be transmitted into the 
air surrounding it, and must again enter the house. This fear would be 
unfounded. The motion of the outside air has an average velocity of ten 
feet in one second, and is so rapid that such emanations or evaporations are 
immediately diluted to such a degree as to become inoffensive and harm- 
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less. Most of the privies of Munich are so constructed as to pollute the 
air of the house to a greater or less degree. It is a question of public 
hygiene which is at present extensively discussed, how to remove in the 
most practical and cheapest manner all excrement, garbage, etc., of human 
habitations without polluting the air, the soil, or the water of the house, 
The city of Munich, like all other larger cities, must make earnest efforts 
to institute better arrangements than those heretofore in use, but, under 
existing circumstances, it is proper to consider what measures to take in the 
presence of an epidemic, to counteract the evils of existing circumstances. 
In addition to the utmost cleanliness in privies there are two means by 
which we can considerably lessen the degree of pollution of the air of the 
house, viz. (1) good ventilation of the privy ; (2) disinfection of the excre- 
ments. 

In regard to the former measure, action can be taken everywhere, for it is 
law in Munich that every privy shall have a window connecting with the air. 

As the decomposition of the excrements which takes place soon after 
their discharge is one of the principal causes of the pollution of the air, 
everything which prevents this decomposition is of the greatest importance. 
The means employed for this purpose -are called disinfectants, and the 
Board of Health will enumerate, in the chapter on disinfection, all the 
means most suitable for the disinfection of excrements, privies, and privy; 
vaults. 

The sinks in which the swill and the water of the kitchen generally is 
emptied, are also frequently means of polluting the air. They are usually 
situated in the kitchen, and are generally connected with open or badly 
closed vaults or canals in which these materials decompose. As long as- 
there is a fire in the kitchen, even as long as the kitchen-stove is only little 
warmer than the outer air, which is the case almost throughout the year, 
the air of these sinks, according to unchangeable physical laws, will come 
into the kitchen, and will bring with it and transmit into the air all the 
foul effluvia with which it becomes charged on its most unclean way. These 
evils can only be prevented by water-traps. 

All scraps, garbage, or rubbish of the house which is placed into dirt bar- 
rels, should also be removed as quickly as possible. 

Thorough cleanliness of the whole house and of the body of every mem- 
ber of the family, as well as conscientious preparation of good healthy 
food for the family, is of the greatest importance, and no one can do more 
in this direction than the housekeeper, by constant and indefatigable atten- 
tion to these wants. This vocation of the housekeeper is always an im- 
portant and elevated one, whether an epidemic is present or not; for 
nothing is more beneficial to the health of a family. ; 

For the enjoyment of good health there is necessary not only the use of 
good air, pure water, good food, clothing, and habitations, but also occupa- 
tion, bodily and mental exercise. There must, however, be no excess of it, 
and periods of rest are necessary. Excessive labors of any kind predispose 
as much to cholera as excesses of any other kind, like those in eating, 
drinking, etc. A person whose daily occupation confines him to his room 
principally, should have some exercise daily in the air. 
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Persons who have the care of the sick of cholera should especially be 
careful to put their bodies in such a condition as to make them antago- 
nistic to the susceptibility to cholera. The utmost cleanliness, good com- 
fortable clothing and bedding, a sufficient quantity of good food and sleep, 
and fresh air at times, are urgently recommended. 

Disinfection. — At the time when the germ of cholera infection was prin- 
cipally looked for_in the excrements of the patients, the attention was 
almost exclusively concentrated upon the disinfection of the vessels and 
receptacles in which they were deposited, and upon everything that had 
been soiled by excrements. ‘The history of the disinfection is intimately 
connected with the development of the knowledge and views in regard to 
the nature and the manner of the spread of the cholera, as, in fact, nearly 
all our sanitary measures are based upon temporary theories. It is there- 
fore of the greatest practical importance to develop and correct these the- 
ories as the choice of practical measures are based upon them. 

At the beginning of the first appearance of cholera in Europe, there 
were made some experiments in disinfecting, especially with fumigations, 
but during the epidemics of 1833 to 1837 hardly any disinfectants were 
used. This was also true of the epidemics from 1848 to 1854, and only 
from 1854 to 1859, a short time before the cholera left Europe again, these 
experiments became more frequent. At the re-appearance of cholera from 
1865 to 1867, the disinfection of the excrements especially was experi- 
mented upon. If we ask whether experience has shown that disinfection 
has been useful, and whether the course of cholera in places which had 
epidemics during a time when no disinfectants were used, and at a future 
time when they were employed, was a different, and such a one as to illus- 
trate the indisputable usefulness of disinfection, we are sorry to say that as 
yet the question remains an open one. In the year 1836, when, in Munich, 
cholera was considered to be non-contagious, and even non-communicable 
by intercourse, the city lost only one per cent. of its population, while in 
the year 1854, when the contagious character of the disease by the agency 
of the excrements was accepted by many, and its liability to be transmitted 
by intercourse was generally admitted, and when sanitary measures were 
undoubtedly taken in accordance with these views, Munich lost two and 
one half per cent. of its population by cholera. The epidemics of the year 
1866 in many cities of northern Germany, as Erfurt, Leipzig, Stettin, etc., 
were among the most violent that had ever visited these cities, although 
disinfectants had never before, or at least, not by far in such quantities, 
been employed than just in that year. 

Should we, therefore, cease the disinfection of excrements? Certainly 
not, for disinfection may have been employed unsuccessfully up to this 
time, either because the germ of the cholera is not exclusively, or even not 
at all, to be found in the excrements, or because the proper disinfectants 
have not been used, or because they have not been employed in proper 

quantities or in a proper manner, It is an important duty of public hygiene 
to ascertain the solution of this question with more certainty than we have 
had heretofore ; experiments in regard to it should be immediately made, 


ve | 


i 





332 WHAT WE CAN DO AGAINST CHOLERA. 


and they are of vital importance, as without them we cannot solve the 
present state of uncertainty, and can obtain neither positive nor negative 
results. 

Whatever we may think in regard to the efficacy of the disinfection of 
excrements, its value as an important means of cleanliness can never be 
questioned, and no one can deny that there are many places and opportu- 
nities in which it is exceedingly practicable. We need only call to mind 
many of, our railroad stations, hotels, and other largely patronized places of 
rendezvous, where anybody who is accustomed to the enjoyment of fresh 
air must be really afraid to expose himself to the atmosphere there existing. 
When, therefore, the state authorities not only recommend, but enforce dis- 
infection in certain cases, they certainly are justified in doing so. 

The disinfection of the excrements, privies, and other receptacles for 
excrements, etc., is important also, in another direction, totally indepen- 
dent of the question whether or not the excrements are the carriers of a 
specific poison. ‘The excrements, as generally dealt with, are, in most in- 
stances, polluters of the atmosphere of the house, and it is a matter of 
experience, independent of any theory, that we enjoy the better health the 
purer the air is. All uncleanliness is an obstacle against which we must 
struggle if we would remain healthy. As the purity of the air in ordinary 
times is favorable to our health and the immunity of our body, it is true to 
a much greater degree during the prevalence of an epidemic, and pure air 
is the more necessary at such a time. The excrements most pollute the air 
when they have the opportunity to decompose and to produce alkaline or 
ammoniacal fermentation. We need only remember how slightly fresh 
urine smells and what stench is developed when it begins to decompose. It 
is also matter of experience that a mixture of urine and intestinal dis- 
charges which, in. fresh condition, is sour, or which, as the chemists say, 
reacts sour, does not nearly produce its ordinary stench, even when kept 
for a longer time, if the original acid reaction is kept in that condition by 
disinfectants, or in which the acid reaction, if decomposition has already 
set in, is reproduced. 

The purpose of arresting the decomposition of the excrements, or at 
least to prevent the transit of the products of the decomposition into the 
air, can be accomplished by different methods, not only by acid-reacting 
agents, like sulphate of iron, but also by materials of a totally different 
nature, of alkaline reaction, — quicklime for instance. The alkaline disin- 
fectants have, however, when used for old contents of privy-vaults (like 
the use of free mineral acids), though useful in other respects, several 
disadvantages, so that they cannot be recommended for general use. For 
disinfection generally, only such means are practical whose use, even in 
excrements already decomposed, does not develop any perceptible sub- 
stances in the form of gas, and which, also, can be everywhere and easily 
obtained. For this purpose sulphate of iron with an addition of some car- 
bolic acid, has been found to be most practicable. 

In regard to the question what amounts of disinfectants should be em- 
ployed, it may be said, in general, that the disinfection may be considered 
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as effectual when the reaction of excrements, and whatever is mixed with 
them, has ceased to be alkaline and has become perceptibly acid, and this 
sour reaction of the excrements must remain until they are removed from 
the neighborhood of human habitations. 

It may be taken for granted that twenty-five grammes (nine and one half 
drachms) mixed with ten times that amount of water, daily, is sufficient for 
the excrements of one person. ‘This, however, is true only on the condi- 
tion that the fresh excrements are not mixed with old contents of privy 
vaults, but that these are either removed before the disinfection, or that they 
have been treated with sulphate of iron until they have lost the alkaline 
reaction, and it has become a sour one. The excrements may be kept 
in an acid condition with sulphate of iron alone, but it is useful to add 
some carbolic acid, which does not need to be pure for this purpose. If we 
add two grammes (forty-six grains) carbolic acid to the solution of sul- 
phate of iron necessary for the daily excrements of one person, we can 
save one third of the amount of sulphate of iron that would be necessary 
without it. The addition of carbolic acid is, therefore, a matter of economy. 
The amounts of sulphate of iron and carbolic acid here stated should 
only be considered as the average amounts necessary. As it is the inten- 
tion to make the excrements sour, and to keep them in that condition, and 
this condition can easily be ascertained by litmus paper. To do this it is 
sufficient to place a drop of the liquid which contains excrements upon a 
piece of blue litmus paper, and observe whether its color is changed to red. 
To ascertain the alkaline reaction a drop should be placed upon yellow 
curcuma paper, whose color is changed to a reddish brown. ‘The pres- 
ence of carbolic acid can be determined by its smell. If it is desired to 
examine the air in privies, privy pipes, or canals, in regard to the presence 
of not disinfected, decomposed excrements, a strip of curcuma paper should 
be dampened with distilled water, and half of its length placed between 
two glass plates ; the uncovered part should be exposed for some minutes to 
the influence of the air. All decomposing excrements give off ammonia, 
and the smallest amount of this element in the air is sufficient to produce 
a perceptible difference between the covered and the uncovered parts of 

the damp curcuma paper. All kinds of receptacles for excrements should 
be treated like privies and their contents. 

Soil or privy-pipes of large diameter, sewers that are buried beneath the 
surface of the soil and are reached with difficulty, etc., can often only with 
great difficulty, or not at all, be freed from bad odor and ammonia by disin- 
fecting fluids, because the fluid cannot be brought to all parts of them. 
Such things are best disinfected by burning a sufficient quantity of sulphur 
in them. The sulphurous acid developed thereby is in the form of gas, 
and can pervade everything. Sulphurous acid is, in fact, one of the best 
disinfectants we have. 

In place of sulphate of iron, chloride of manganese, a residuary product 
by the manufacture of chloride of lime, may also be employed, provided the 
free muriatic acid which it generally contains is previously treated with 
iron, or neutralized in some other manner. The zinc salts which can be 
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dissolved in water (like chloride of zinc) may also serve the same purpose, 
and although they are expensive, have the agreeable quality that they do 
not, like sulphate of iron, cause the rust spots which are unavoidable with 
the use of the sulphate. 

As, in the event of an epidemic, disinfection of the privies will undoubt- 
edly be again introduced, it would be practical to employ instructed disin- 
fectors whose labors and activity should be superintended by the police, 
If it is intended to disinfect the air of a house as a means of greater cleanli- 
ness, it should be done as completely as possible ; it costs but little more 
than an incomplete disinfection, while this is a totally useless expenditure 
of money. 

Special care in regard to cleanliness and disinfection should be given 
to everything coming from cholera houses and cholera localities, to which 
might adhere the germ of infection which is multiplied in the house. That 
a short residence in cholera localities is not sufficient to cause infection is 
clearly seen in the number of attacks of physicians. Nobody comes in 
contact with cholera patients and cholera localities as much and as fre- 
quently as physicians, and yet they do not become infected in different 
proportion than persons of other occupations who have nothing whatever 
to do with it. 

The physicians, also, give the most conclusive proof that the transient 
visits of cholera patients and cholera localities, in which nothing can be 
borne away except what is suspended in the air, does not add anything to 
the spread of cholera, for there is no authentic case in which the physi- 
cians, by their visits in families, ever contributed to the spread of cholera 
in any place. Even if cholera were a contagious disease, which it is not, 
the general theories in regard to contagions and their spread could not be 
connected with it. 

Cholera patients, a majority of whom are generally sick in cholera pro- 
ducing localities, in nests of infection, should only be visited in case of 
extreme necessity ; but if such necessity exists, there need be no special 
fear if only the same precautions are taken which the physician observes, 
who, in such houses, does not consume anything but the air he breathes, 
and who carries nothing home. ‘The air which in cholera localities unavoid- 
ably adheres to a person and pervades his clothing, is immediately removed 
by the air without. , 

Experience in regard to the transportation of the germ of infection from 
cholera localities to some other place in such quantity as to cause infections 
there, shows that, taking all these cases into consideration, these transporta- 
tions occur but seldom, that therefore special circumstances must favor 
them. Authentic cases of this kind have, up to this time, only been shown 
in unclean clothing, soiled under-clothing especially —so called cholera- 
clothing — and in damp, slimy food. Such articles seem to be capable of 
taking within themselves and keeping active so much of the germ of the 
infection from cholera localities, that it serves in other places not only as 
the means of further development and multiplication, but also as a sufii- 
cient focus for other attacks. 
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Such articles from cholera localities should, therefore, receive special 
care ; they should not be taken and carried away, or if this is imperatively 
necessary, only with the observance of certain precautions. These consist 
in complete cleansing and drying, or disinfection. The former measure 
does not need any further explanation, and disinfection can be made as fol- 
lows : Pieces of linen and cotton are best disinfected by placing them in 
hot lye in which quicklime has been dissolved. Woolen articles, cloth, 
and the contents of hair mattresses and feather beds, should be boiled in 
water, or fumigated with sulphur. For meat, milk, and other especially 
slimy food, as also for fruits and vegetables which may possibly have come 
from a cholera locality, the washing with clean water and a thorough boiling 
before consumption are recommended during the prevalence of an epi- 
demic. The more the conviction gains ground that the cholera is spread 
more by infected places and localities than by persons infected thereby, the 
more will the efforts of disinfection be transferred from the patients and 
their excrements to the localities in which they were attacked by the dis- 
ease. An infected locality cannot be thoroughly disinfected as long as it 
is inhabited by persons, for wherever we desire to produce conditions that 
will destroy any organic poison present, it is difficult for man to live. Lo- 
calities which we desire to disinfect must be evacuated. It is a fact, inde- 
pendent of any theory, and which has been observed in every cholera 
epidemic, at all times, and in every place, that the disease generally ex- 
hausts itself in a single house within twelve to fourteen days ; there are 
exceptions, but they are exceedingly few compared with the rule. This rule 
may be followed if it is intended to leave infected localities, and then to re- 
inhabit them again. As the best disinfectant for closed rooms, fumigation 
with sulphur can be recommended. It should be done with as closely shut 
doors and windows as possible. ‘This should be succeeded by a most thor- 
ough ventilation and cleansing, and not only the disinfectant should be re- 
moved with air and water, but also all filth and dirt of the house. The 
disinfection and cleansing of evacuated houses would best be intrusted to 
specially instructed disinfectors who should be under the superintendence 
of the police. 

This brochure is not intended to present an exhaustive schedule of chol- 
era regulations which would enable every individual to battle single-handed 
against the pestilence on its appearance; it is only intended to call attention 
to certain important points which should receive the consideration of each 
individual and the whole community ; it is also intended to bring about, on 
the basis of the experience heretofore, the harmony and the understanding 
of different opinions which are necessary for a successful cooperation of 
the public and the authorities. This work should, therefore, not be con- 
sidered as giving orders, but as presenting advice ; it is intended to make 
easier and extend the understanding of those directions which have already 
been given, and which will be given in the event of the appearance of an 
epidemic, and also especially to urge the inhabitants of Munich to prepare 
everything that should be done previous to the appearance of an epidemic, 
if they desire to enjoy advantages during its prevalence. 
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THE ORIGIN AND SPREAD OF ASIATIC OR BENGAL 
CHOLERA. 


By JOHN C. PETERS, M.D., 
Of New York. 


HINDOSTAN, especially the Presidency of Bengal, or more particularly the 
valley and delta of the Ganges, may justly be regarded as the home or place 
of origin of epidemic cholera. 

Hindostan has peculiarities of season, climate, winds, and productions ; 
and the Hindoos have anomalies of manners, customs, religious ceremo- 
nies, etc., which distinguish them from all other countries and peoples. 

The marked feature of its seasons is that the southwest and northeast 
monsoons blow each for six months in the year, and regularly succeed each 
other. The southwest monsoon blows from the eastern coast of Africa and 
the Indian Ocean over the western or Malabar coast of India, from April 
until about the close of October, and across India to the northeast, towards 
China. The northeast monsoon begins about the end of October in fitful 
squalls until the end of November, when it regularly sets in and continues” 
until the beginning of April, blowing against the eastern or Coromandel 
coast of India, athwart India towards Madagascar and the southeastern 
coast of Africa. 

Hence the influence of these regular winds would be to drive cholera, if it 
existed in a malarious form in the air, towards China for six months during 
the year, and towards the southeastern coast of Africa during the remaining 
six months. The disease will scarcely ever be blown towards the north- 
west, which is the direction in which it most frequently advances. Trade, 
travel, and pilgrimages take the northwestern route, and serve to explain the 
advance of cholera in that direction. 

In the neighborhood of Calcutta there are three hot and d-y months, 
namely, March, April, and May, in which nearly 48,o00 deaths from cholera 
have occurred in the course of ten years. Three hot and wef months, 
namely, July, August, and September, with only 11,000 deaths. Three cold 
and dry months, namely, November, December, and January, with 24,000 
deaths. And three transition months, with 22,000 deaths. 

Macpherson (see ‘‘ Cholera in its Home,” page 6) says: “It is clear that 
the three hot and dry months [while the wind is blowing towards China] 
produce fully four times as many deaths by cholera as the three hot and wet 
months, and about twice as many deaths as the cold and dry months ; while 
the cold and dry months slightly exceed the transition months in their num- 
ber of casualties.” 
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The temperature in the hot and dry months is only three degrees greater 
than in the hot and wet months, but the rain-fall is ten inches per month less. 
Hence very heavy falls of rain appear to diminish the prevalence of cholera, 
and the drying process increases the disease. This seems to corroborate 
some of Pettenkofer’s views on a large scale. In the hot and dry months 
the Ganges only disgorges 36,000 cubic feet of water in a second ; in the 
wet months, 500,000. 

_ The customs of the Hindoos are very peculiar in some respects. It is 
calculated that 150,000,000 of them always defecate on the ground; they 
have no privies or latrines, and even the native soldiers under British rule 

will not use them. A mutiny greater than that of 1857 might be produced 

if this necessary hygienic rule were rigidly enforced. Many thousands of 
tons of human excrement have thus been daily deposited upon the open 
ground for some thousands of years. Outside of the large cities of India 

the bulk of the people always dwell in villages of te 2,000 to 10,000 

‘ inhabitants, and from five to less than twenty miles apart. The result has 

been the accumulation of enormous amounts of fecal matter, with a corres- 

- ponding degree of saturation of the soil, and the consequent extensive pol- 

ition of water in every direction. The disinfection of India can only be a 

remote possibility, and Europe must make up its mind to be scourged by 

‘cholera from that prolific source for many years to come, unless she protect 

herself by quarantine and disinfection. 

No human or animal compost is used in India for agricultural intents ; 

7 is all left upon the open ground where it is dropped. On the other hand 

n China and Japan almost everything is used for purposes of manure, 

“but i in China it is carried in open vessels and vehicles to the fields ; whence 

- dysentery and typhoid fever abound, while cholera never occurs fleas it is 
imported from India. In Japan all filth is collected in closed vessels, and 
Temoved from all the towns and villages every night. Japan possesses the 
cleanest cities and the widest streets ; and cholera, dysentery, and typhoid 

fever are almost unknown. 

_In China and Japan there are systems for the removal of excrement, and 

i both all human excreta are applied to the land as manure. But the Jap- 

-anese are incomparably the most active, shrewd, and cleanly. ‘Their streets 

are kept free from filth, and the houses, yards, and lands are preserved from 

pollution by most thorough arrangements. An army of scavengers is em- 
ployed during the nights in removing the debris and excreta of the day. 

There are no water-closets, privies, or dung heaps, but closed vessels are 

always used. They not only clear away the night soil, but the droppings of 

"animals, offal, and kitchen refuse ; so that the poorest quarters of the cities 

are kept thoroughly clean. In Oo inek: the Japanese are not surpassed by 
any people in the world, and 7f cleandliness is next to godliness, they deserve 

Ci palm. They all bathe every day, both masters and servants. 

__ The Hindoos style their country “the land of the ceremonially pure,” but 
es Is really that of the detestably unclean ; and their habits are so inveterate 
7 _ that nothing but the most arbitrary measures can ever eradicate them. 

‘ As regards the spread of cholera among the villages in India, Dr. White, 
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of Assam, a devout believer in Cunningham and Bryden, is forced to admit 
(see “Sixth Annual Report of the Sanitary Commissioner with the Govern- 
ment of India,” p. 8) that ‘the history of the outbreaks of cholera is the 
same in every case. A case of sporadic cholera occurs in a Hindoo vil- 
lage; the patient is placed in the smallest and closest apartment of the house ; 
a large fire is lighted, and as many people, friends and relatives of the suf 
ferer, as the room will hold, assemble and squat around him solely for the 
purpose of praying; as there is seldom, if ever, any attempt to administer 
remedies. The patient during this time is vomiting, defecating, etc., and 
the fomites of the disease must necessarily be carried off by the visitors to the 
crowded rooms and huts. After three or four days, five or six new cases 
occur, and so on daily, until it runs through the whole village or villages to 
which the persons first infected belonged. Its further progress is limited, or 
circumscribed by the rude system of quarantine maintained by the natives. 
As soon as it is known that any considerable number of fatal cases have 
occurred in any particular village, all the other places in the neighborhood 
cut off every intercourse with it. Although they may have very dear relatives 
living in it, they will not go near, nor allow any person from the infected vil- 
lage to enter their own; and so rigidly is this precaution enforced, that 
many instances are known in which persons approaching a healthy abode 
from one where cholera existed, have been violently assaulted.” 

Thus it will be seen that heat, filth, carelessness, and overcrowding are 
capable of making a non-contagious disease at least infectious. For Mac- 
pherson says (p.20): “ While admitting that it is impossible to resist the evi- 
dence that cholera is contagious at certain times, I must still assert that it is 
pestilent in a very slight degree in the better houses and general hospitals 
of Bengal.” Again, ordinary dysentery is not contagious; but Professor 
McLean (see Reynold’s “System of Medicine,” p. 627) asserts: “ Dysentery 
once established as an’epidemic, is propagated by the effluvia from the evac- 
uations of those affected in crowded hospitals. In most of the Hindostan 
barracks the latrines were so badly constructed, so injudiciously placed and 
so illy kept, as to aid materially in propagating both dysentery and cholera ; 
by exposing the healthy to the effluvia arising from the evacuations of the 
diseased. He has seen these diseases propagated in hospitals by the prac- 
tice of preserving the evacuations of large numbers of patients for inspec- . 
tion by medical officers at their morning and evening visits. No single 
measure of a preventive kind yet tried has exercised a more beneficial effect 
on the health of troops in India than the improvement which has been in- 
troduced in the position, construction, and care of barracks and hospital 
latrines.? 

The filthy habits of the Hindoos have carried cholera to the “‘ Hill Sani- 
taria” of Hindostan. Dr. McNamara (see “Treatise on Cholera,” p. 262), 
says: “Simla is the most beautiful hill sanitarium in the world. It is placed 

1 According to Inspector General John Murray (see observations on the Pathology 
and Treatment of Cholera, 1874, p. 56); ‘‘Out of two hundred and ninety-one cases 
treated in the civil hospitals in Paris, from September 16 to November 10, 1873, one 
hundred and one, equal to thirty-five per cent., originated in the hospitals in patients under 
et for other diseases.” There was probably less ventilation than in warmer 
weather. 
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7,000 feet up the Himalaya Mountains, north of Hurdwar. Scarcely a year 
now passes without deaths from cholera occurring at Simla, and in 1866-67 
and 1868 it appeared in a deadly form. Nor can we wonder at this when as 
late as 1865 the sanitary commissioners inform us that the “sides of the hills 
were everywhere studded with human excrements, and the smells which arose 
in every direction were a disgrace to a place which professes to be an asylum 
for the sick. ‘The water was contaminated. In summer the dry beds of the 
mountain torrents are places of convenience and filth. The edge of a hill 
at a few yards’ distance from the public road was lined with filth, and evi- 
dently the resort of the numerous native servants of the locality ; and at 
some distance lower down the slope, is the spring from which the water 
supply of the summer residence of Her Majesty’s Viceroy and many of the 
largest and best English houses in the vicinity is drawn. What must occur 
after every fall of rain is too obvious. Dr. Murray has made an elaborate 
series of analyses of the waters of Simla, which are naturally the purest 
he has found in India ; but as it reaches the consumer, it is the most impure 
_ he has ever analyzed. The amount of nitrates in it is something appalling.” 

In no other country in the world are the pilgrimages so vast and numer- 
ous ; and if cholera be portable at all, it must be carried about by the 
thousands and millions of pilgrims who annually traverse Hindostan in 
every direction. 

These pilgrimages take place from Juggernaut to Calcutta, and along the 
whole course of the Ganges, which runs from the southeast to the northwest, 
through Patna, Benares, and Allahabad, up to Hurdwar, at the source of the 
Ganges, in the Himalaya Mountains. At Hurdwar, upwards of one half 
million pilgrims assemble on the 12th of April each year, and at least three 
_ millions every twelfth year. Lieutenant Bacon says: ‘‘On the road before 
us and behind, as far as the eye could reach, was a continued flood of 
human beings, rolling on toward the Ganges. Every avenue was crammed ; 
every inch of ground was occupied. ‘The uproar and effluvia were intoler- 
_ able, and the disgusting spectacles which are only too frequently exhibited, 

_ were almost sufficient to deter any one from revisiting such a scene.” 
_ According to Lieutenant-colonel Sir Alexander Burnes (see “ Narrative 
of a Journey to and Residence in Cabul in 1836, ’37 and ’38,” p. 77), the 
_ most extensive arrangements have long been made to convey pilgrims, mer- 
_ chandise, and disease to and from Hurdwar and Central Asia. “ The 
_Lohanee Afghans are a migratory, commercial, and pastoral people, who 
proceed annually into India to purchase merchandise. At the end of Octo- 
ber, as winter approaches, they descend into India, remain until after the 

_ Fair at Hurdwar, and commence their return towards the end of April. They 
all reach Cabool and Kandahar by the middle of June, in sufficient time to 
ih _ dispatch their investments to Herat and Bokhara; and then pass on into 

_ Khorassan in Persia, where they remain during ie summer. ‘They march 
;; ‘mm three great divisions ; the first has twenty-four thousand camels, the 
— second reiser thousand, and the third seven thousand. It is with these 
that the Hindoo merchants, and foreigners generally travel. This channel 
4 of trade is very ancient, dating before the time of the Emperor Baber, in 

A.D. 1505.” 
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The arrangements for the conveyance of pilgrims, merchandise, and 
disease farther west, are still more complete, according to Sir James Con- 
nolly. Due west of Herat, lies Meschid, the Holy City of North Persia, 
For eight months in the year all the roads to and from Meschid are thronged 
with pilgrims. Nearly sixty thousand come up from India, Cabool, and 
Afghanistan, and as many more from Turkey in Asia, the Caucasus, and 
shores of the Black and Caspian seas. 

The great Hurdwar epidemic of 1867 is well known; over forty-three 
thousand deaths occurred then in the Punjaub from cholera. MacNamara 
(see “ Treatise on Cholera,” p. 251, 1869) says: ‘“‘ The epidemic crossed the 
western frontier of India into Afghanistan with fearful virulence in July, 
1867, and continued until the month of September. It appeared in Teheran 
towards the close of 1867, where it was also reproduced in 1868.” At that 
early period, MacNamara said: “Europe, therefore, is threatened with the 
disease, via Russia and Turkey.” 

Henry Blanc, Surgeon Major of the Indian Army, says (see “ Cholera ; 
How to Avoid and Treat it,” p. 10): “ From Peshawur (northwest border 
town of India), the disease crossed over into Cashmere and Afghanistan, 
where it broke out with violence in July, 1867, and did not cease until 
September. ‘Towards the end of 1867 it reached Persia, where it remained 
until the autumn of 1868.” 

It is also well known that there was another great outbreak of cholera in 
the Punjaub or Northwest Province of India in 1869 ; over ten thousand 
deaths occurred from cholera (see “Sixth Annual Report of the Sanitary 
Commissioner with India,” p. 33). “It prevailed in July, August, Septem- 
ber, and October, 1869. Drs. Cunningham and Bryden have most carelessly 
assumed that the disease of 1867 was blown only over the borders of India 
in 1869, and by a monsoon, which does not blow in that direction at this 
season. 

Dr. Bryden says :' “The cholera of 1869 did not stop on the Peshawur 
tier in the first week in September. We hear of it above the Kyber pass at 
Jellabad, and before the middle of September its appearance in Cabul was 
reported. On the 21st of September, 1869, it had again been so long in 
Meschid that from fifty to sixty cases a day were occurring. And far be- 
yond, from the shores of the Caspian Sea, the arrival of cholera at Astrabad 
was announced. The English political agent at Astrabad writes, ‘It first — 
broke out among the soldiery and irregular cavalry. These being dispersed 
it spread in the town, and was very virulent. Those who can afford it have 
left the country.’ ”’ 

The Caspian Sea is now covered with Russian steamboats, which can - 
convey the disease rapidly in various directions. ‘The cholera which was in 
Teheran, the capital of Persia, in 1867, would almost certainly reach Russia 
in 1868. Bryden says: “This cholera finds its termination neither at Astra- 
bad, nor Meschid. Cases of cholera occurred at Kiev, the holy city of Rus- 
sia, early in July, 1869, but there was no epidemic until the middle of 
September. At first it was supposed that the cholera had reached Kiev, 
from Persia, but it appears this year (1869) Tiflis has been unusvalg 


1 See “ Statistical Report of Cholera in India in 1869,” p. 220. 
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healthy.” But the Teheran cholera of 1867 and 1868 probably reached 
Tiflis in 1868, in time to be forwarded to Russia in 1868 ; and doubtless Drs. 
Tholozon and Pelikan have entirely overlooked the cholera of 1867 in Per- 
sia, and merely deny its existence in Tiflis in 1868. 

However this may be, the epidemic of 1865 and 1866 in Russia left that 
country with 33,382 cases in 1867. In 1868 there were about eighty-three 
attacks in all Russia ; and in 1869 only nine hundred and eleven cases, and 
the majority of these were in the holy city of Kiev on the river Dnieper ; to 
which at least 50,000 pilgrims come yearly, some of them on their return 
from Jerusalem, and the holy places in Syria and the Caucasus. 

It is not only highly probable, but almost certain that the Hurdwar epi- 
demic of 1867 reached Russia by way of Persia, in 1868 and 1869, so that in 
1870 there were 20,140 cases reported. ‘The Punjaub epidemic of 1869 was 
soon added thereto, and in 1871 there were no less than 305,229 deaths 
from cholera in Russia. At least Dr. Flauvel, one of the most competent of 
the French historians of the course of cholera, says that in 1869 and 1870, 
Poti, on the eastern coast of the Black Sea, Kertch in the Crimea, Taganrog 
on the sea of Azof (the first southern Russian port that is cleared of ice in . 
the spring), and Rostoff on the river Don, were among the earliest Russian 
Cities to be visited by cholera. He says: “ As usual the rapid propagation of 
the disease along the coast of the Black Sea, coincided with the arrival by 
steamships of travellers from infected points. No less than seventy infected 
vessels arrived in the Bosphorus, and Constantinople was soon attacked.” 

The river Dnieper upon which the holy city of Kiev is situated, is connected 
by canals with the rivers Niemen and Vistula, and in this way cholera was 
brought through Poland up to the Baltic cities of Konigsberg, Dantzig, and 
Stettin, by Polish raftsmen in 1870. There were many attacks in Poland in 
1870, 1871, and 1872 ; and in 1873, there were 37,586 cases and 16,248 deaths. 
It prevailed in Konigsberg, Dantzig, and Stettin, in 1871, 1872, and 1873. In 
1871 there were over 3,000 cases and 1,800 deaths in these Baltic towns ; more 
in 1872 ; and 8,669 cases and 5,057 deaths in 1873. In Galicia two hundred 
and twenty-four towns and villages were attacked. 

There was a slight epidemic in Hamburg in 1872; and 1,225 cases and 
877 deaths in 1873. 

There were 140,000 deaths from cholera in Hungary in 1872 and 1873 ; 
and many in Austria, Poland, Bavaria, and Italy. There were nearly 27,000 
deaths in Prussia in 1872 and 1873, of which 788 occurred in Breslau, 2,587 
cases in Dantzig, 5,277 cases in Konigsberg, 7,120 cases in Magdeburg, and 
many others in Warsaw, Berlin, and Dresden. 

It was almost a matter of course that cholera would be exported from 
Europe in 1873; it is even positively proven that it was conveyed from 
Genoa in Italy by two steamships down to Rio Janeiro and Buenos Ayres. 

Many of the first cases which occurred in New Orleans have been 
traced to persons who worked among the shipping on the levee, although they 
died in various distant parts of the city. The importation into Nashville has 
been positively proven as having occurred from Memphis ; and the arrival of 


the disease in Memphis from New Orleans is scarcely more doubtful than that 
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of yellow fever, which is regarded as absolutely certain. In Cincinnati, cases 
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had occurred and had been exported to Wheeling, West Va., before any had 
been reported in the former city. Cases were sent direct from New Orleans | 
and Memphis up to Chicago as early as May, 1873. 

Great mistakes and confusion have arisen in New Orleans, Memphis, 
Nashville, Cincinnati, and other places, because careful examinations into 
the origin of the disease were not instituted until weeks and months after 
cholera had commenced or even terminated in those cities ; and then the 
fatal cases only were more or less accurately recorded. It would be quite as 
impossible to trace the course of scarlet fever, if none but fatal cases were 
counted. Thus in France, in 1866, only ninety-five thousand cases proved 
fatal out of two hundred and thirty thousand ; hence according to the New Or- 
leans and Cincinnati plan one hundred and thirty-five thousand facts would 
have been suppressed or overlooked. When all the non-fatal cases are omit- 
ted it frequently happens that there is no apparent, or easily traceable con- 
nection between the fatal ones ; and it seems like going back to the dark 
ages of medical research to parade lists of fatal cases only of cholera, and to 
refer to them as containing all, or even the principal part of the facts de- 
scriptive of an epidemic. 

The marked resemblance between the progress of the great epidemic of 
1841 to 1849, with that of 1867 to 1873, has impressed many. ‘The huge 
twelfth year Juggernaut epidemic of 1841, in India, was supplemented by 
an equally great Hurdwar outbreak in 1843. According to Professor 
Dickson,’ in 1844 it was known to have made an encroachment upon Af- 
ghanistan, where its ravages were considerable. In May, 1845, it was at 
Kandahar, carrying off three hundred victims a day. In June, at Cabul ; in 
July, at Herat. Some pilgrims going to Meschid, carried it to that city in Feb- 
ruary, 1846. From Meschid it traversed Persia from east to west, following 
the great roads ; reaching Astrabad in May, 1846, and Teheran in June, 1846 ; 
carrying off seven thousand persons in seventy days. It is significant that in 
1846 and in 1831, cholera appeared at the precise time when the pilgrims 
were flocking in from all sides. At the same time following the west coast of 
the Caspian Sea, in November, 1846, it invaded the Russian provinces, at- 
tacking the same towns as in 1823 and 1831. Here it stopped at the end of 
the year 1846, and took up its winter quarters upon the frontiers of Europe. 
For several months nothing was heard from it; there were indeed some 
moments of hope that it had disappeared entirely. But this illusion did not — 
last. At the end of March, 1847, it started from its short sleep and reap- 
peared on the shores of the Caspian; in May, 1847, it was among the 
Kossacks ; in July at Astracan ; on July 21, at Taganrog on the sea of 
Azof; at Kherson at the mouth of the Dnieper; then at Kiev; and from 
there down to the Baltic. It arrived at Hamburg in August and September, 
1848; and at New Orleans by three ships from Hamburg and Bremen, in 
December, 1848. 

In the “ Bavarian Official Report,” p. 14, it is stated that in two hundred 
and fourteen towns and villages importation of the disease could be proved, 
and that in eighty-one it was not. It is highly probable that intelligent and 
industrious investigators will find importation in all instances. 

1 See Mew York Fournal of Medicine, January, 1849, p-9. 


PRACTICAL CONCLUSIONS CONCERNING CHOLERA. — EVI- 
DENCE RESPECTING CAUSES AND PREVENTIVE 
MEASURES. 


By ELISHA HARRIS, M. D., 
New Vork. 


CHOLERA has prevailed extensively in the United States during eight out 
of the forty-one years since its first appearance upon this Continent. But in 
only four out of the eight years, as we have reason to conclude, was this 
pestilence freshly introduced to the United States from Europe. The new 
importations of the exotic germinal cause were abundantly witnessed in the 
years 1832, 1848-49, 1854, 1865-66. The arrival of emigrant ships and 
large companies of emigrants infected with cholera late in Autumn and early 
in the Spring, in the second and the fourth of these visitations became asso- 
ciated with the most definite and unquestionable of all the evidence we have 
witnessed upon this Continent respecting the direct dependence of the chol- 
era in America upon cholera in Europe. 

Looking back upon the historical records of Asiatic cholera they now 
appear to be entirely consistent with each other in the successive epidemics, 
and in all the countries visited by it. Exceptional instances of its outbreaks 
or of unaccountable security from its propagation, which have puzzled 
numerous persons who have theorized concerning the causation and habits 
of this pestilence, need not and do not interfere with or prevent the most 
exacting and logical studies and deductions relating to the epidemic phenom- 
ena, the essential factors of causation, and the natural laws of this destruc- 
tive disease. All human experience during the past fifty years teaches the 
same uniform lessons concerning the sanitary and preventive measures that 
have been found available in staying the progress and fatality of this 
destroyer ; and whether these lessons were taught by mere experience and 
empirical observation, or by experiment and the most logical deductions of 
Sanitary science, they are found to harmonize with each other. The vexed 
questions relating to personal contagion and of contingent transportability 
cease to be regarded as exclusive causes when the total history of any one of 
the great pandemic marches of cholera comes under review. Each of the 
essential factors of causation comes into view more or less distinctly, and in 
the broader studies of successive epidemics these factors admit of clearer 
and clearer definition, while the total phenomena, with the best grouping 
which the events of the pestilence admit, prove that the cholera is governed 
by natural laws which are becoming sufficiently well understood to give as 
great exactness to sanitary measures against it as can be given to the pre- 
ventive measures against any other epidemic kind of disease. 





The eight distinct periods of widespread epidemics of cholera in the 
States of North America have been associated with similar periods of its 
prevalence in Europe, and, as Mr. Simon, the profoundly versed hygienist 
of the Privy Council of England has remarked of the cholera and other 
infectious epidemics upon the continent of Europe and in Great Britain, so 
it may be said of the cholera in America ;— namely, that “ contagia which 
are current on the continent are current here,”—so that practically it 
matters not that all the officers of health and all the waterside police of the 
commercial countries which interchange the germinal contagia or infection of 
diseases after all have utterly failed to detect with certainty the individuals 
or the ships by which the disease arrived and gained its first foothold. Yet, 
fortunately for the general demonstration of the truth concerning the trans- 
portation of the germinal cause of cholera, there have not been wanting many 
well attested instances of such transportation of the disease by persons arriv- 
ing from infected places with cholera. The speedy and destructive follow- 
ing of this disease in localities so visited by its carriers, and the successive 
stages of distribution from the foci thus established, while all other places 
enjoyed entire immunity, has, in a vast number of instances, clearly proved 
all that can be logically required in the line of events which would be math- 
ematically and logically probable concerning such directly traceable events 
jn the chronology of a pestilence which for its propagation depends upon 
several factors, only one of which is germinal or infective. The events at 
the little port of Sunderland in England in 1832 and 1848, at Liverpool and 
Bristol in 1866, at New Orleans, and the Mississippi River landings in the 
winter of 1848-49, and the repeated illustrations in the chief ports of the 
Red, the Mediterranean, the Black, and the Caspian seas; and especially 
the history of this disease upon the island of Sicily in 1866, and both by and 
among the United States troops in 1866 and 1867, as faithfully portrayed in 
the two official reports issued by the Surgeon General of the Army.’ For- 
tunately for mankind the complex elements of great truths and the relation- 
ships of comprehensive principles in relation to the causation and the 
prevention of a pestilence so destructive and so vitally important for the 
lessons and warnings it gives, has not been found wholly obscured in mys- 
terious uncertainty as regards its causation and the natural laws or conditions 
which govern its propagation. Though spread from country to country by 
human intercourse, its propagating or germinal attribute is now known to be 
so largely dependent upon local and variously contingent circumstances that 
the precise knowledge of these collateral or circumstantial conditions has 
been matter of chief concern and sanitary treatment. 

At the port of New York more conspicuously than at any other great cen- 
tre of population and commerce, the fact has been completely demonstrated 
that the arrival of persons sick and dying with Asiatic cholera, and the 
arrival of ships infected with cholera, presumably and in such a degree as 
ships may be actually infected or be the carriers of cholera infection, do not and 
need not inevitably or even usually be the harbingers of an epidemic of the 
disease. In no less than sixteen years out of the last forty-one, and even for 


1 Circulars No. 5, 1867, and No. 1, 1868, War Department, Surgeon General’s Office. 
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the half century, have both ships and emigrants with cholera arrived and been 
brought under sanitary treatment at the Quarantine establishment of the 
State of New York. In four of the sixteen years it is not doubted 
that cholera spread from such zmfortation of a germinal cause, but after a 
careful and most scrupulous study of all the facts which have been accessible 
to the writer, there seems to be no probability that cholera was spread exten- 
sively from ships and persons arriving at the port of New York in any other 
than the years 1832, 1848-49, 1854, and 1865-66. It is not proved, by any 
line of direct evidence, that the epidemics of the years first mentioned actu- 
ally depended upon fresh importations, but we are warranted in stating that 
the events which occurred in the years last mentioned at the ports of New 
York, Quebec, and New Orleans fully warrant the conclusion that the exotic 
cause of the disease was distributed from these ports. From the beginning 
of June until the succeeding autumn, in the year 1832, ships freighted with 
emigrants sick with cholera continued to arrive at the ports of New York and 
Quebec, and as they speedily dispersed upon every line of travel throughout 
the States, the cholera attended them, and in their wake it followed as an epi- 
demic. Whether by the canal barges, crowded with these emigrants, which 
left the port of New York for the western canals, or by the boats from Que- 
bec for Champlain or the western lakes, the immediate following of cholera 
and the creation of vast numbers of new foci for the epidemic, became the 
very first line in the history of the epidemic in America. Again in 1848-49, 
beginning at New Orleans immediately upon the arrival of cholera-infected 
emigrants from Havre, in December, 1848, the epidemic took its course up 
the Mississippi and its great tributaries, and in a single fortnight, at dates 
which in each river port corresponded with the first week after the arrival 
of steamboats with the first cholera patients on board, the disease made its 
outbreak. In river towns a thousand miles distant from each other, the 
epidemic made its appearance at the same time in those instances in which 
the first cholera patients arrived by the steamboats in the respective locali- 
ties at about the same date. Surviving the winter, the propagating attribute 
of that great epidemic continued its ravages during the years 1849 and 1850. 
But from the ports of New York and Quebec no extension of cholera was 
propagated until the succeeding month of May, when the events of 1832 
_ were repeated. 

The events of 1854 repeated the historical and epidemical facts of 1848-49. 
The numbers of infected ships and cholera-sick emigrants were scarcely less 
than those of the latter period. But it was noticeable that the propagation 
of the disease and the establishment of new points of epidemic prevalence 
and departures were apparently less certain to ensue upon the arrival of per- 
sons sick with cholera in distant localities. But if it was less virulent as a pes- 
tilence in 185, it still evinced its attributed power of germinal propagation 
throughout a longer period without exotic renewal. It spread to Central 
America and up and down the Pacific coast, and was repeatedly re-imported 
from Central America (by way of the port of Aspinwall) to the Quarantine 
grounds on Staten Island, and there renewed its locally epidemic phenomena 
by extending its destructive power throughout the greater portion of that 
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area of thirty acres, but chiefly in the hospital buildings occupied by con- 
valescents from fever and by the sick or convalescents of small-pox. The 
writer of this paper and the late Dr. Alexander F. Vaché, his official prede- 
cessor in the superintendence of those hospitals and grounds, were witnesses 
of these events. 

The events of 1865-66 are fresh in memory, and their historical record is 
remarkably clear and instructive. ‘That record needs no recital in this place. 
Interpret it as we may, the successive and widely diversified and distantly 
separated events in the experience of that visitation of cholera demonstrated 
the practicability of dealing with the transportable and exotic or germinal 
factor of the pestilence as an enemy to be held in restraint, and its propagating 
attribute to be destroyed —a pestilence to be stamped out by definite hygi- 
enic means. ‘The local factors of epidemic cholera, the environment which 
insured the fatal sweep of the pestilence in 1832, 1848-49, 1854, and 1866, 
have been everywhere correctly described ; as to these local circumstances 
they were the same in the ten other years in which cholera patients arrived at 
the Quarantine grounds in the port of New York, but which arrivals were fol- 
lowed by no extension of the.disease over this country. The one great and 
determining fact in regard to the epidemic or the non-epidemic following in 
the fifteen years in which persons sick and dying with Asiatic cholera were 
brought into our port is this, namely, that in the epidemic years the number 
of such sick and dying emigrants arriving in port was enormously larger, and 
the number of persons infected with cholera who failed to be detained and 
prevented from travel beyond the harbor of New York admits of no estima- 
tion, because the condition of dangerous infectedness admits of no positive 
definition within the limits which must, in the travel and business of the 
world be overpassed, by multitudes of travellers, as respects any external 
sanitary restrictions in the chief ports and commercial towns. 

The prevalence of cholera throughout a vast extent of the great River 
Valley of the West in the year 1873 has confirmed the belief that the direct 
connection between a great epidemic of this pestilence and any exotic source 
at a particular port or place to which it was introduced may not in every epi- 
demic be ascertained. Even if the time of connection with an exotic germi- 
nal cause were never discovered, it is important to be accurately informed if 
any infectious property pertained to this last epidemic, as well as to know, 
also, if the circumstances of localities and of the season were particularly — 
characterized in any such way as to indicate definitely the sanitary condi- 
tions of exposure to or of protection from an outbreak of cholera. Viewed in 
this aspect the inquiries as planned by the American Public Health Associa- 
tion, and patiently pursued by two of its members, Dr. Ely McClellan, Assist- 
ant Surgeon United States Army, and Dr. A. B. Judson, whose contribution 
of reports to this Association bear testimony to the great value of such volun- 
tary researches, will henceforth be esteemed of great value in epidemiology. 
Though the exact line of relationship between this remarkable visitation of 
cholera and an exotic source may not be discovered or may not in fact 
exist, still the epidemic has conformed to such laws and habits, and has illus- 
trated such truths in the causation and progress ofa destroying pestilence that 
it is plainly a duty of the Association to publish the results of this great inquiry. 
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» The prevalence of very destructive epidemics of cholera in limited dis- 
tricts, without a completely demonstrated connection with an exotic germinal 
cause has been witnessed in several instances in the United States. Such, 
for example, was the epidemic in Wheeling, West Va., in 1833 ; in Cumber- 
land, Md., and in Pittsburg, Pa., at a later period; and in the widely 
extended but strikingly localized epidemic which in 1852 prevailed in numer- 
ous places in Illinois, Indiana, Kentucky, and Tennessee. 

The epidemic of 1873 has differed chiefly from those last mentioned by the 
vastly greater extent of its prevalence. Already its ravages have been defi- 
nitely reported in more than two hundred places in no less than thirteen 
States of the Union ; and concerning these and many other instances of the 
somewhat limited prevalence of epidemic cholera, we may be compelled to 
believe that no direct and completely unbroken line of dependence upon an 
Asiatic and trans-European communication of the exotic element of causation 
is likely to be demonstrated. Yet the careful students of cholera epidemics 
will not be unprepared to believe in such a line of connection if even the first 
connecting link in the chain of events in the epidemic should be ferreted out 
at New Orleans as the first, and, as now appears to be probable, the only 
American port from which cholera took an epidemic departure into the inte- 
rior States. That first, but, up to this date, that undiscovered link in the 
chain of events which would connect this cholera epidemic of 1873 in the 
Mississippi Valley with that which for a year has ravaged the provinces of 
southern Russia, and swept through Hungary and Austria, may never be 
found, and though there may be very great probability that such a connect- 
ing event has occurred, is not necessary to the etiological history of this chol- 
era if, as Dr. Pelikan of Russia, and Dr. Tholouzan of Persia believe, the 
exotic germinal cause of cholera actually survives, through succession, years 
after being introduced to foreign lands and to climates as inhospitable as 
those of Russia and the Danubian provinces. We state this hypothetically, 
and certainly we need not regard it as an essential matter, because the proof 

- is so conclusive upon the affirmative side of the question: “Is cholera de- 
pendent upon a transportable germinal factor as an essential element in the 
causation of its epidemics?” But in a great number of instances in which 
diligent investigation has been made concerning the causation of the most 
isolated outbreaks of cholera, the fact has been ascertained that even in such 

Cases the line of connection and transportation may be complete and indis- 
putable. This has been found true in a vast majority of the instances in 
which this kind of investigation has been practicable. 

The enlargement of the question, “Is the outbreak of pestilential cholera 
in any place in America to be attributed to the exotic germinal cause that 

_ sprang from India?” must be so extended as to embrace the still unanswered 
query, How long, and in what places may the exotic and infecting elements 
of the cause of epidemic cholera linger and exercise their propagating power? 

At last the probability which had all along —from 1832 until now — been 
admitted, has become an almost indisputable certainty, that this propagating 
factor, which is exotic, does tend to fix itself in certain localities in such man- 
ner as to survive during successive years in countries beyond the limits of the 
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native habitats of the cholera. This conclusion, which Dr. Pelikan, the emi-( 
nent head of the Sanitary Service of Russia, has announced as a logical 
deduction from comprehensive and thorough investigations respecting the 
course of various epidemics and local outbreaks of the disease, is one of 
the most important of all the deductions in the half-century investigations 
into the laws which govern this pestilence. 

Now without at once accepting this deduction of the very strongest kind 
of a probability as being a final settlement of the question of the survival and 
partial or temporary naturalization of the exotic pest which certainly origi- 
nated in India, it is manifestly prudent to accept and act upon sanitary prob- 
lems which this deduction from large and practical observations have 
seemed to force upon us. This certainly is prudence, for the fact, which 
holds true the world over, that the places and local conditions of unhealth- 
fulness which not only are the hot-beds of cholera when epidemic, but which 
nurture and preserve its germinal cause whenever and wherever it survives 
from one year to another, are such places and environments as do most harm 
to the general health of the people who dwell therein ; and, consequently, 
whatever sanitary proceedings may be enforced to reform them, by way of 
guarding against the cholera and its germinal forces that survive through 
inactive periods —whether they be periods of cold or of drought — will pre- 
vent not only the resuscitation of such pests, but will at the same time extin- 
guish the local and general causes of enteric fevers and diarrhceal maladies, 
and thereby very greatly and permanently promote general healthfulness. 

The fact that in the eastern and southern provinces of European Russia, 
and throughout the Danubian regions, and so on eastward to the Caspian Sea, 
the exotic germinal cause of cholera seems to survive through two or three 
years is, perhaps, less singular than would be its survival through successive 
seasons in any portions of the United States,’ for the former are nearer the 
routes and sources of frequent renewal of the transported cause. But there 
is, even in these United States, so much evidence of the survival and lin- 
gering of the exotic factor of the epidemic through two or more years that as 
the case now stands, Dr. Pelikan’s view of this subject would seem to be the 
correct one. 

Whether, therefore, the fearful possibility of the revivification of cholera, or 
the strong probability of damage from the local sources of fatal fevers and 
enteric maladies incite the needed sanitary activity, the extinguishing of all 
collateral causes, and the removal of hot-beds and nurseries of the cholera 
germs, are public obligations which no community can be justified in neglect- 
ing. In thus giving reasonable credence to the presumption that the exotic 
factor by which the Asiatic cholera is introduced and spread widely upon the 

1 This ability and tendency to survive is characteristic of nearly if not quite all the pesti- 
lential poisons. Even the germinal attribute of the yellow fever infection, as well as that of 
relapsing fever, and most conspicuously those of typhus, typhoid, and the exanthematous 
fevers do so survive if helped by local circumstances. Cholera and the enteric fever called 
typhoid are so allied in the kinds of soil and the filthy surroundings in which each of them 
is most rapidly propagated and fostered that we do no violence to the logical principles of 


etiology when we accept this doctrine of survival and recrudescence of the germinal attri- 
bute or factor of epidemic cholera. 
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continents beyond the peninsula of India survives through successive years, 
we do not wholly dismiss from the mind the possible discovery of circumstan- 
ces which must modify that hypothesis. It is chiefly important that all sani- 
tary authorities should clearly understand the ascertained facts concerning 
the causation and epidemic propagation of this Asiatic scourge, and that they 
promptly deal with them by the most effectively preventive means. 

The three great conferences or conventions which have been convoked by 
the students of cholera epidemics, and the doctrines of hygiene, namely, the 
Cholera Conference, so called, at Constantinople in 1866, that at Weimar in 
1867, and the International Sanitary Congress at Vienna in 1873, have most 
conspicuously, and without any predetermination or concert of action, by the 
successive congresses, arrived at, and promulgated the same essential con- 
clusions and the same formulas of advice in respect of preventive sanitary 
measures and the means for extinguishing or controlling the disease. 

The International Conference at Constantinople, it will be remembered, 
was convened upon an official solicitation issued in the autumn of 1865, 
by M. M. Drouyn del’ Huys, Minister of Foreign Affairs, and Armand 
Behic, Minister of Public Works of the French Empire. ‘The session of 
that Conference opened on the 13th of February, 1866, and was closed on 
the 21st of May. The thirty-three propositions upon which the conference 
announced definite conclusions respecting the origin, endemicity, transpor- 
tability, and propagation of cholera. 

These conclusions, and the precise questions to which they relate may be 
concisely stated as follows : — 

I. Where did the Cholera, known as Asiatic, originate, and where ts it now 
endemic ? 

Conclusion: Asiatic Cholera, which has at different times run over the 
whole world, had its origin in India, where it had its birth, and where it 
exists as an endemic. 

Il. Lxcept in India, does the Asiatic Cholera exist in any part of the world 
in an endemic form ? 

_ The invading Cholera has always come from abroad and has not been 
spontaneously developed in the countries enumerated, except in India. 

III. Zs there reason to believe that Cholera may acclimate itself in our 
countries ? 

The Commission regards it as problematical without rejecting the possi- 
bility of the fact. 

IV. ls there in the Hedjez an original focus of Cholera, periodic or per- 
manent ? 


It appears, up to the present time, to have been always imported from 
without. 

V. Are there certain localities in India particularly favorable to the develop- 
ment of Cholera, or exclusively generating tt? 

There are in India certain localities, principally in the valley of the 
Ganges, where Cholera is endemic. 

VI. Do we know the concurrent causes by which the Cholera originates spon- 


tancously in India, and the circumstances which make it take on an epidemic 
character ? 
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The permanence of the disease in certain localities should be explained 
only by something inherent in the places themselves. We do not know the 
special conditions under the influence of which Cholera originates as an 
endemic. 

VII. What are the circumstances which concur in the development and 
propagation of the epidemics of Cholera in India? 

The most powerful of all the causes are the pilgrimages. 

VIII. Ls the transmissibility of Cholera proved ? 

The transmissibility of Asiatic Cholera is an incontestable truth. 

IX. Ave there conclusive facts which force us to admit that Cholera can 
propagate itself to a distance by certain states of the atmosphere, by winds, or 
changes of the surrounding medium ? 

No fact has proved that Cholera thus propagates itself. 

X. How is its importation effected, and by what agents transmitted ? 

Two conditions are necessary; an arrival from an infected district and 
circumstances favoring transmission. 

XI. Under what conditions does man import Cholera ? 

Man affected with Cholera is himself the principal agent in propagating 
the disease, and a single cholera patient may cause the development of an 
epidemic. | 

XII. Conclusion: Facts tend to prove that a single individual (and with 
much greater reason, many) coming from an infected place, and suffering 
from diarrhoea, may give origin to a Cholera epidemic, in other words that 
the premonitory diarrhcea may transmit Cholera. 

XIII. What ts the length of the period of Incubation ? 

It does not exceed a few days. | 

XIV. Can Cholera be imported and transmitted by living animals ? 

It is not known. 

XV. Can Cholera be imported by clothing and articles in common use ? 

Cholera may be transmitted by such articles coming from an infected 
place, especially by those which have been used by a Cholera patient. 

XVI. Can Cholera be imported and transmitted by merchandise ? 

The affirmative and negative votes of the Commission stood sixteen to 
Six, 

XVII. Can the dead bodies of Cholera patients import and transmit Cholera? 

It is prudent to consider them as dangerous. . 

XVIII. What influence do the different modes of communication, by land or 
sea, have upon the propagation of Cholera? 

Maritime communications are, by their nature, the most dangerous ; next 
come those by railroads. 

XIX. What influence have deserts upon the propagation of Cholera ? 

The Commission believes that this disease has not been imported into 
Egypt or Syria across the deserts by caravans from Mecca. 

XX. What is the influence of crowding together of human beings on the in- 
tensity and propagation of Cholera epidemics ? 

The rapidity of the extension of the disease is proportionate to the con- 
centration of the aggregated mass . . . . ina dense crowd the more 
rapid the extension the more prompt is the cessation of the epidemic. 
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XXI. What ts the intensity and the tenacity of Cholera epidemics on ship- 
board ? 

The intensity is in general proportionate to the crowding ; and the Com- 
mission adds: “ ‘The danger of importation by vessels and of giving rise to 


an epidemic are not entirely dependent on the intensity of the epidemic on 


board.” 

XXII. What influence does an accumulation of persons in lazarettos (from a 
focus of Cholera) have upon the people so detained ? 

Such accumulation and detention have the effect of extending the disease 
among the inmates. 

XXIII. What influence do armies, fairs, and pilgrimages exercise upon the 
propagation of Cholera as an epidemic ? 

They are among the most certain means of the propagation of Cholera, 
and they constitute great epidemic foci. 

XXIV. What ts the influence of dissemination on the intensity and develop- 
ment of Cholera? 

The dissemination (of infected persons) gives rise to great danger of 
propagating it, but may render less violent an epidemic that has appeared in 
a crowd. 

XXV. What share does the pilgrimage of Mecca take in the Cholera epidemics ¢ 

Twice this disease has been imported into Egypt and countries bordering 
on Europe by the pilgrims. 

XXVI. What are the assisting causes of Cholera? 

Misery and its consequences, the crowding of individuals, impaired health 
want of ventilation, emanations from soil impregnated with organic matters, 
especially from Cholera dejections, the sewers, privies, and contaminated 
water. The soil of a locality once impregnated with Cholera dejections, is 
able for a considerable time to retain the property of disengaging the prin- 
ciple of the disease and thus keeping up an epidemic. 

XXVII. How ts immunity from the Cholera to be understood ? 

There exists in a healthy man a resistance capable of neutralizing the 


_ toxic agent; and that this resistance, weakened among miserable popula- 


tions and in individuals debilitated by any cause, may, by the increase of 


“easy circumstances and by good hygienic measures, be generalized to the 


point of rendering Cholera a disease but little to be feared. But, unfor- 


tunately, we are far from this, and it is for this reason that measures of 


isolation are, and will yet be for a long time, necessary. 

It must be very well known that Cholera, although transmissible, does not 
attack fatally all the individuals exposed to its influence; that a well-regu- 
lated life, good hygienic conditions, are almost certain guaranties against its 
action; that it rages by preference in unhealthy localities, among popula- 


_ tions weakened by misery and among individuals undermined by disease or 


excess. 
The immunity which certain localities enjoy, that is to say, the resistance, 


permanent or temporary, general or partial, opposed by these localities to 
the development of cholera within their limits, is a fact which does not ex- 


_Clude transmissibility, but which indicates that certain local conditions, not 


- 
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yet entirely determined, are an obstacle to the development of the disease. 
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In the same way the immunity, more or less complete, and more or less 
durable, which the majority of persons in the midst of a focus of Cholera 
enjoy, an immunity which attests the individual resistance to the toxic prin- 
ciple, is a circumstance to which we should attach the highest importance. 

In the point of view of epidemic development, it is the corrective of trans- 
missibility ; and viewed with regard to prophylaxia, it sets in operation 
proper means to arrest the ravages of the disease. 

XXVIII. From the facts which relate to the genesis, the propagation and the 
transmission of Cholera, can we draw any precise conclusion with regard to the 
generative principle of the disease, or at least the media which serve as its vehicles 
or receptacles, the conditions of its penetration into the organism, the ways by 
which it passes out, the duration of its morbific activity, in a word, all its at- 
tributes a knowledge of which ts tmportant in order to guard against it ? 

We can only frame hypotheses as to the nature of the generative principle 
of Cholera. We know only that it is a native of certain countries of India, 
and that it dwells there permanently; that this principle is reproduced in 
man, and accompanies him in his peregrinations ; that it may also be propa- 
gated to a distance, from country to country, by successive regenerations, 
without ever being reproduced spontaneously outside of man. 

XXIX. What are the vehicles of the generative principle of Cholera? 

To this question facts answer, that the air is the principal vehicle of the 
cholera principle. The rapid spread of the disease in an infected locality ; 
the simultaneousness of a great number of cases in a given assemblage of 
people, where mediate or immediate contact with those first taken sick was 
not possible ; the general influence which in the time of an epidemic weighs 
more or less upon individuals placed within the limits of the infected district, 
all these circumstances prove, that, in fact, the surrounding air is the princi- 
pal vehicle of Cholera. The principle of Cholera then is volatile, and acts 
in this respect after the manner of miasma; that is to say, by infecting the 
atmosphere. 

XXX. Zo what distance from a focus of emission can the principle of Cholera 
be transported by the atmosphere ? 

The surrounding atmosphere is the principal vehicle of the generative 
agent of Cholera ; but the transmission of the disease by the atmosphere, in 
the immense majority of cases, is limited to a very short distance from the 
focus of emission. } 

XXXI. Besides the air, what are the other vehicles of the Cholera principle? 

Water and certain ingesta may also serve as vehicles for the introduction 
into the organism of the generative principle of Cholera. 

This granted, it follows, so to speak, necessarily, that the passages by 
which the toxic agent penetrates the organism are principally the respiratory 
passages, and, very probably, also the alimentary canal. As for penetration 
through the skin, nothing tends to prove it. 

Adopted unanimously. 

XXXII. What are the principal receptacles of the Cholera principle? 

The matter of Cholera dejections being incontestably the principal recep- 
tacle of the morbific agent, it follows that everything which is contaminated by 
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these dejections becomes also a receptacle from which the generative prin- 
ciple of cholera may be disengaged, under the influence of favorable condi- 
tions ; it follows also that the production of the cholera germ takes place 
very probably in the alimentary canal, to the exclusion, perhaps, of all other 
parts of the system. 

XXXII. What ts the duration et the morbiyic activity of the generative 
principle of cholera ? 

It results from the study of facts, that in the open air the generative prin- 
ciple of cholera loses rapidly its morbific activity, and that such is the rule; 
but that, under certain peculiar conditions of confinement, this activity may 
be preserved for an undetermined period. 


The deliberations of the Cholera Conference at Constantinople partook 
largely of the nature of judicial proceedings in regard to the precise nature 
and weight of evidence. The interests of nations, the safety of armies, and 
the claims of humanity awaited, in some sense, the conclusions that were 
reached. Sanitary works, and not dogmas, were well defined in the thirty- 
three Conclusions of that Conference. 

The Cholera Conference at Weimar was a voluntary convocation of sci- 

entific observers and students who, in numerous epidemics, had pursued their 
practical inquiries with all the zeal of naturalists, as well as with the noble 
purposes of public-spirited citizens intrusted with great duties. It assembled 
at Weimar in April, 1867, — forty-nine eminent medical men and sanitary 
officers joined in the deliberations, in which the observations, opinions, and 
theories of each gentleman were freely sifted and compared. The chief 
points which received full examination, and the bold declaration of opinion 
by the members in conference related to : — | 

(1.) The evidence of transmission of an infectious cause from place to 
place. 

(2.) The uselessness of town quarantines. 

(3.) The causes of local and house epidemics of cholera. 

(4.) Causes for the immunity of particular localities and particular houses 
from the epidemic. 

(5.) Certain relations of well waters, soils, localities, and seasons to the 
prevalence of cholera. 

_ (6.) Observations relating to germinal causes and the several factors 
which act together in producing and propagating cholera. 

Agreeing very generally with the conclusions announced by the confer- 
ence of the previous year at Constantinople, the exceptional cases in cholera 
outbreaks were allowed such prominence as would tend to awaken renewed 
investigations and a broader study of the factors of causation. Conclusions 
were announced respecting the best preventive measures, and the means for 
extinguishing the active germinal or infectious attribute of the epidemic. 
The conclusions and recommendations relating to GP ISCAn ER and the 
- of their application were concisely given, as follows? 

“The Conference expresses, as its deliberate aia tsishet ‘that the efforts 
1See Report of the Cholera Conference at Weimar, Munich, 1867. 
23 
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to arrest and prevent cholera by disinfectants should be continued in the 
most energetic manner. 

2. “Disinfection will be entirely successful only where excremental matters 
are carefully gathered and kept from being cast about ; when attention is given 
to cleanliness and the means of health, and when the disinfection ts performed 
by sanitary authorities in a compulsory manner. 

3. “ Wherever the entire locality or district cannot at once be disinfected, 
it is advisable to disinfect throughout the places visited by the previous epidemics 
of cholera. 

4. “The general disinfection should be performed at the proper time, that 
is, before the epidemic is actually prevalent in the town or place. Every 
house or spot that becomes infected, or is suspected to be so, must be kept 
constantly under the influence of disinfectants. 

5. “In regard to the best substances to be used as disinfectants, there have 
been found no more effectual materials than sulphate of iron (copperas) and 
carbolic acid ; and, as experience proves, we have no other disinfectants 
that can be employed with greater facility. A combination of both these 
disinfectants is therefore recommended. 

6. “The disinfection of clothing that has been infected by cholera excre- 
ment is especially an important matter. For that purpose, the Conference 
recommends that all such clothing be disinfected by boiling in water, or by 
chemical treatment in a proper solution of ‘ zinc vitriol ’ (sulphate or chloride 
of zinc) ; and the Conference also recommends that special arrangements be 
made by which disinfection can be employed in all places, and at any hour, 
especially among or for the poor. 

7. “If cholera infects any house or spot, it is recommended that, if practi- 
cable, the houses so situated in an infected place, or being infected, should be 
vacated, and that their inhabitants should be removed from the infected 
spot. 

8. “It is especially recommended that the ground-water about dwelling- 
houses, and all the grounds about buildings of every kind, should be kept 
undefiled by any excremental matter of cholera ; also that all drinking-water 
be undefiled and pure ; and where no pure water can be had, that such as 
must be used for drinking should be disinfected by boiling.” 

The International Medical Conference at Vienna, which was in session 
the first eight days of September (1873) during the Great Exhibition of - 
Industry and Art, resulted in no new suggestion or decision respecting pre- 
ventive measures against cholera. But after an animated review of evidence 
upon the chief questions concerning the propagation, and especially in regard 
to the utility of quarantine regulations, the whole discussion culminated in 
the unanimous reassertion of the transportability of that exotic germinal attri. 
bute or element of cholera which is always originally derived from its habi- 
tats in India. At the close of the discussions, and when ready to vote upon 
various resolutions that should set forth the views of the Conference, the chair- 
man put the question, “ Can any one who is present present facts against the 
transportability of cholera?” No person responded. 

Between inland countries and in any other than maritime ports that com- 
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municate with distant ports and places, and with ships and persons which 
are infected with cholera, all restrictions in the nature of quarantine were 
declared to be unavailing. The resolutions adopted by the Vienna Con- 
ference upon this subject were in substance as follows: — 

Resolved —(1t.) “ That the inland and river quarantine should be abolished. 

(2.) “That the sea quarantine should for the present be enforced. 

(3.) ‘‘ That an International Commission should be chosen for the purpose of studying 
the exotic agent by which cholera is spread, and which, therefore, should be eliminated from 


every kind of intercourse, so that better measures of protection may be found than those 
employed heretofore.” 


All the researches which have hitherto been made concerning the course 
and causes of epidemic cholera seem to agree in the following sanitary facts : — 

(z.) Special and efficient sanitary regulations in all places and thorough 
methods of cleansing and disinfection are the true safeguards against the visi- 
tations of cholera epidemics, and for the commercial countries detentions and 
quarantines are not generally practicable. 

(2.) That to be of any general utility in preventing the diffusion of cholera 
over the world, the systems of restriction or quarantine would need to be 
international. 

(3.) That the sick and the dead of cholera should be secluded, and that 
whatever methods of cleansing and disinfection are adopted should be thor- 
ough and sufficient, — should secure absolute disinfection, and not merely 
disinfection in name simply. 

At last the habits and the factors in the cause of cholera epidemics are 
sufficiently well understood to warrant the belief that this pestilential destroyer 
may be successfully resisted, and its material means of propagation be com- 
pletely controlled. Medical theories and the hypotheses of naturalists con- 
cerning it may differ, be at variance with the facts respecting this epidemic 
pest, but upon all the points which are essential to the efficiency of sanitary 
measures the conclusions which are already reached concerning the sources 
and the preventive means that are now definitely understood are not of a doubt- 
- ful nature, but are as well known as any of the similar facts in the causation 
and prevention of any other epidemic disease. We conclude by recapitula- 
ting the more essential deductions upon which the official proceedings of 
sanitary authorities have been based in those cities and towns which have 
been most effectually protected from cholera, however seriously threatened by 
it. We may properly regard these as well established 


CONCLUSIONS :— 


- The pestilential cholera of India has, at last, been proved to be amenable 
to hygienic measures, even in the largest cities and most populous districts 
of that country. Bombay, Madras, Calcutta, and even the places where Hin- 
doo pilgrims assemble, as well as the encampments and marches of armies 
in that native home of cholera, are now saved from epidemics of that dis- 
ease by sanitary regulations. These regulations comprise effectual methods 
of cleansing and disinfection, the care and proper separation of the sick, and 
the sanitary care of the dead of cholera ; the application of sanitary rules of 
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public and personal hygiene in the armies, in the movements of pilgrims, and 
in the encampments, transports, and caravans of Mohammedan devotees ez 
route to and from Mecca, seem now to prove adequate to prevent epidemic 
outbreaks of cholera among those vast assemblages which were, until sani- 
tary care was officially prescribed, the chief carriers of this pestilence through- 
out southern and western Asia, and thence to the commercial world. All the 
outbreaks of cholera that have been witnessed since 1865 seem to have been 
the legitimate consequences of great sanitary neglects. This is believed to 
be true in Europe, America, and Asia alike. 


The course of cholera from the Caspian and Black Sea regions into Rus- 
sia, Hungary, and the Danubian regions has been largely connected with the 
water-craft traffic and travelling ; and as shown by the best sanitary observ- 
ers these movements of cholera into and throughout Europe have occurred 
in such manner as to have been uncontrollable by any practicable system of 
external or quarantine sanitary measures. But itis in evidence that by means 
of thoroughly good public health regulations and the general and special 
means of sanitary care the pestilential spread of cholera has been prevented 
in all places where such a sanitary government has been found in full opera- 
tion ; and, on the other hand, the absence of such preventive measures has 
been characterized in every place in which cholera has prevailed in Europe ; 
and it is yet to be shown that this rule has presented any exceptions in the 
United States during the remarkable epidemic in the Mississippi Valley in 
the year 1873. 


The local conditions associated in the causation of cholera epidemics seem 
to be indispensably essential factors in the production of their outbreaks-and 
pestilential progress as truly as the germinal exotic factor from India. The 
verdict of the chief sanitary observers throughout the world has at last become 
almost unanimous in support of this doctrine. It is conceded that pestilential 
cholera does not prevail in any country beyond the confines of southern Asia, — 
except in the presence of the germinal factor of the cause which has been 
more or less recently derived from India, and perpetuated by repropagation ; 
while, on the other hand, it is only in the presence and by the aid of the local 
conditions of insalubrity that Asiatic cholera can become epidemic and pes- 
tilential. Hence the acceptance of the fact that cholera depends upon an 
exotic germinal factor which requires local and personal conditions of 
unhealthfulness for its epidemic development, when correctly understood, 
tends powerfully to incite to diligent efforts by individuals, families, neighbor- 
hoods, sanitary authorities, cities, and governments to remove and prevent the 
local and the general conditions by which the propagation and pestilential 
spread of cholera is alone made certain or even possible. 


General sanitary improvements and good public health regulations, when 
intelligently directed and applied with the proper degree of scientific ex- 
actness and thoroughness, are adequate to repress and prevent epidemics of 
cholera. 


PRACTICAL CONCLUSIONS CONCERNING CHOLERA. 357 


Observations and the closest investigation of all circumstances and 
records of epidemic cholera wherever it has prevailed, whether in America, 
Europe, or India, show that it is so emphatically a pestilence of undeniably 
insalubrious grounds and places and that such places when visited by this 
malady become foci for the further diffusion of it, that the sanitary duty of re- 
claiming all such grounds and localities from their unhealthful state and 
removing the localizing causes of epidemics, and of cholera especially, must 
be treated as a first rate sanitary duty, which is required of every local public 
health government, and as an obligation which the State needs to enforce 
in every portion of its domain in which cholera is most liable to come. 


The recent course of cholera throughout the Mississippi Valley has re- 
affirmed the lessons of all previous epidemics of this disease respecting the 
supreme importance of pure water supplies in all cities and villages, and of 
having all wells and water-springs which are used by the people effectually 
guarded against any possible soakage and contamination from privies and 
Other sources of excremental defilement. It must be concluded that the 
history of outbreaks of cholera in all parts of the world conspicuously illus- 
trates the reasons for procuring all water-supplies from sources which cannot 
become defiled by excremental soakage or outflowings in any such way as 
to be carriers of bowel diseases, — particularly not of cholera or enteric 
fever. 


The impurity of the local atmosphere of a dwelling place, a village, or a 
particular district, is proved to be a matter of public sanitary concern, and 
that environed in a polluted atmosphere the palatial homes of wealth and 
gayety may suffer equally with the tenements of the humblest classes. In 
the words of the medical officer of the Privy Council of England, “The 
specific migrating power of cholera, whatever its nature, has the faculty of 
infecting districts in a manner detrimental to life, only when the atmosphere 
is fraught with certain products, susceptible, under its influence, of under- 
going poisonous transformations. Through the unpolluted atmosphere of 
cleanly districts it migrates without a blow; that which it can kindle into 
poison is not there.” 


Concerning those Sanitary Regulations which are in the nature of restric- 
tive separation of the sick from the well, and of things — whether personal 
clothing or ships —which are believed to be infected with and capable of 
communicating cholera poison, it must be confessed that there are practical 
difficulties in defining and successfully enforcing the most rational measures, 
and further, that practically, the greater part of all restriction and quarantine 
regulations have been too absurdly irrational and untrustworthy to be al- 
lowed any share in the defenses against epidemic cholera. This allegation 
Cannot at present apply to the quarantine system of the port of New York 
nor to the restrictive measures which have from time to time been enforced 
at the ports of Malta and of Sicily. A large experience and careful study of 
this subject warrant the conclusion that as respects ports of entry and ports 
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of departure which are at a particular time liable to have cholera, and the 
exotic cause of cholera in any manner brought upon vessels or among mi- 
grants and passengers, sanitary police regulations and certain rational 


restrictions in the nature of seclusion, cleansing and disinfection of all such | 


sources of infection or carrying of cholera should be enforced. This is the 
sanitary system of the port of.New York. 


The utility of disinfectants as preventives of cholera is predicated (1) upon 
their power to neutralize and destroy the essential cause of cholera, that is, 
its infective attribute or poison ; (2) upon their colytic or antiseptic effect in 
preventing putrefaction and in neutralizing the foul products of decay and 
putrescence. Upon this subject no rational doubt any longer exists. The 
utility of disinfectants and the relative usefulness of different agents for. 
these purposes are demonstrated facts. But the effectiveness and sanitary 
value of any or all of the chemical agents employed in disinfection depends 
upon the exact fitness, the sufficiency and thoroughness, and the timeliness 
of the application. Much that passes for disinfection and sanitary cleans- 
ing are such only in name. In these sanitary acts and duties nothing is 
more true than that “‘ What is worth doing at all is worth doing well.” 

The supreme importance of giving perfect sanitary care to the very first 
cases, and groups of cases of cholera, and of persons suffering from 
diarrhceal disorders wherever cholera is possible, especially the timely and 
effectual employment of disinfection in all such cases, the most exacting 
medical supervision and official watchfulness, under local health government, 
should be understood and practiced in all places where there is a possibility 
of an outbreak of cholera. 

As a final conclusion upon the whole subject of sanitary defenses against 
cholera, no truth is more important and none more completely established 
as a basis for official proceedings than this, namely, that common and 
thorough sanitary improvements and precautions such as every family, every 
householder, every village, city, district, and state, should always enforce as 
general and necessary means of protection and improvement of the public 
health, are the most essential means of protection against cholera, and the 
only means which, practically considered, are adequate to prevent the 
Asiatic cholera from becoming an epidemic and pandemic pestilence again 
and again ; and, finally, that the “stamping out” of pestilential cholera con- 
sists in the complete execution of all these common hygienic duties, the 
intelligent administration of sanitary regulations relating to common clean- 
liness and to special disinfection, the perfect sanitary care of the sick, the 
assured purity of water-supplies, and the prevention of excremental pollu- 
tion of the grounds about dwellings and of the common atmosphere. These 
are ordinary sanitary duties, and it is by an extraordinary promptness, in- 
telligence, and thoroughness in their application that cholera can be stamped 
out after it has appeared in a community ; but by maintaining such sanitary 
defenses as means of general improvement of the public health the world 
over, or in any country or city, pestilential cholera will cease its visitations, 


and wherever such sanitary defenses exist, this stalking terror of all the 


continents would be known only in the historical records of the past. 
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THE DISTRIBUTION AND NATURAL HISTORY OF YELLOW 
FEVER AS IT HAS OCCURRED AT DIFFERENT 
TIMES IN THE UNITED STATES. 


BY J.) Mo LONER WM. De 
President of the American Medical Association, Washington, D. C. 


THE map which accompanies this paper, and which indicates the region 
where yellow fever has appeared and prevailed, either in epidemic form or 
in sporadic or imported cases since the settlement of our country, is made 
up from notes taken in the study of the geographical distribution of the 
diseases of the United States.} 

No special opportunities for studying the disease in question are claimed, 
nor originality in the mode of presenting the facts. Nevertheless, the map 
is believed to be accurate as far as to situation given, if the data derived 
from our medical literature can be relied upon. 

Nor is it pretended that this paper is exhaustive, localities not named 
having, no doubt, been visited by this fever ; but we are confident such will 
be found within the region of its general distribution, as here indicated. 

The table accompanying this paper, which furnishes mainly the data 
upon which the map is projected, gives the names of the cities and other 
localities where yellow fever has occurred in our country from its first set- 
tlement, arranged by States in alphabetical order, with the years and the 
day of the month of its appearance and disappearance. 

The elevation of each locality above the sea-level, as far as possible, has 
been given from reliable sources. In some instances the elevation of a 
place is assumed from a general knowledge of the altitude of the surround- 
ing country. The errors in these, if any, will be unimportant. : 

The influence of elevation above the sea-level upon localities, and the ex- 
emption from yellow fever they seem to apparently possess, is the view we 
here wish to call to the attention of sanitarists and of the profession. 

We are inclined to give much weight to the theory that diseases have 
geographical areas and limits, modified somewhat by latitude and by topo- 
graphical features and conditions, which may determine the types of dis- 
ease as do climate and elevation the fauna and flora of localities. 

1 The map herewith published is projected from a large one, eight by ten feet in size, for 


_ the execution of which Dr. Toner desires to express his indebtedness to the kindness of 
the Hon. Willis Drummond, Commissioner of the United States Land Office. 
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The fact has always been patent to the profession, that there are parts 
of the earth in which particular forms of disease occur, to the almost en- 
tire exclusion of others. The study of the causes of this difference is as 
important as any that can engage the attention of the physician. As a 
simple factor elevation will, we believe, be found to possess qualities pre- 
ventive of certain diseases and curative of others. 

We shall in this paper studiously avoid discussing the questions whether 
yellow fever is a specific disease or not ; whether it is always imported ; or 
whether under certain conditions it may originate within our own country. 

Nor do we aim to speak as an expert, never having seen a case of yellow 
fever, but rather appear as a collator of facts in its history, as observed and 
recorded by others. At the present time the natural history of diseases, if 
we may so use the term to designate the special characteristic of the dis- 
eases that exist within limited geographical areas, is attracting much atten- 
tion. ‘There can be no doubt that an accurate knowledge of the climate 
and other physical peculiarities, with the prevailing meteorological condi- 
tions of a region, will greatly aid the sanitarist and physician in preventing 
sickness, and in treating successfully the diseases incident to the section. 

The more exact and extended this information becomes, the more defi- 
nitely can physicians mark out the boundaries and the distribution of dis- 
eases over the globe, and suggest measures of prevention and relief. 

The chief factors usually and most naturally taken into account in the 
study of the salubrity of a state, or even a city, are latitude, longitude, the 
extremes of heat and cold and mean annual temperature, the prevailing 
direction and force of the winds, the general humidity of the air, and the 
annual precipitation, drainage, etc. 

These undoubtedly furnish most valuable information, but there is an- 
other important element, that of elevation, which has the power to inten- 
sify or counteract the influence of most of them. | 

The most insalubrious regions are, confessedly, the savannas and tide- 
water lands of the tropic and temperate zones. The impression is quite 
general that persons of the same nationality, living on mountains or on 
high table lands are more rugged and healthy, as a general rule, than their 
friends engaged in similar occupations on the low lands in the same lati- 
tude. 

The accompanying map enables us, in a comprehensive way, to consider 
the question whether elevation has presented any barrier to the progress of 
yellow fever in the United States, by bringing all localities where it has 
prevailed, with their altitudes, before the eye at one time. 

The fact will be patent to any one that the low lands of the Gulf States 
and the Atlantic coast, with the water-courses emptying into them, are the 
regions of its most frequent appearance within the United States. 

The conceded home of yellow fever is in the West Indies and the Ba- 
hamas, with a portion of the adjacent continents of North and South Amer- 
ica. A square formed by the forty-fifth and the one hundredth degrees of 
longitude, and the thirty-fifth north and the fifth south latitude, will include 
the favorite region of this disease. 
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Although originating within the square named, history shows that it may 
prevail on the sea-coast in any locality within the tropics, north and south 
of the equator, where malarial fevers prevail, and the daily average of the 
thermometer is over 75° or 80° with a high dew-point for weeks or months 
together. 

If these latter conditions, however, were the only ones necessary to the 
development of this disease, it should prevail much more widely within the 
United States than it does ; for they exist, during parts of the summer at 
least, in almost all of our Atlantic cities, as may be seen by reference to 
the record of temperature as shown by the admirable isothermal maps in 
Lorin Blodgett’s ‘‘ Climatology.” 

There are, no doubt, other causes and climatic conditions essential to its 
origin, if not to its propagation and spread. Once the disease has become 
epidemic in a place, it can exist at a much lower average daily range of the 
thermometer than seems to be required for its development. 

It is, however, always controlled in its severity and checked in its spread, 
or entirely arrested by: storms, heavy rains, and, most effectually, by frost. 
This has been exemplified by the polar waves, or “northers,” that occa- 
sionally blow from the Arctic regions down over Texas, and by long-con- 
tinued rains. 

Yellow fever does not prevail in the East Indies nor in China. It has 
appeared in most of the maritime cities of the United States on the Atlan- 
tic coast, as far north as Boston, and indeed has been chronicled at Quebec 
and Halifax. But while it is true that it has thus been carried to many of 
the cities and towns on the sea-coast, it has, fortunately, never extended 
far into the interior of our country, or remote from the water highways. 

In the United States, it seems to prevail in the large seaports and in lo- 
Calities along the navigable water-courses having their outlet in the Gulf of 
Mexico. Dr. Drake, many years ago, observed that while the disease had 
appeared at almost every town on the Mississippi, as far up as Vicksburg, 
that Woodville, twelve miles from the river, was the most remote inland 
point it had reached. During the late epidemic at Shreveport, a number 
of deaths occurred, according to the report of the Howard Association, at 
points outside the city limits — distances from the city not given. The 
places named are Caddo Parish, Marshall, Greenwood, and Summer Grove. 

The same accurate observer (Dr. Drake) remarks that yellow fever is 

eminently a disease of cities rather than of rural districts, and of villages 
rather than of scattered country dwellings. It has also been observed that 
towns of small population are less liable to suffer than larger ones, and the 
same town within the yellow fever zone, as its population increases, is 
more likely to suffer than when its population was less. This is in confir- 
mation of the view that density of population, or proximity of numerous 

Individuals approaching to crowding, is believed to be a factor of no small 
influence in the propagation and spread of the disease. 

Its appearance in a locality is generally coincident with the season of 

bilious intermittents, and the first cases are said nearly always to occur near 
the water in the lowést and most insalubrious places. 
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It has been observed that its epidemical limits coincide very closely with 
the range or limit of the growth of the live-oak, the cypress, and the long 
mosses. Certainly the regions of our country most frequented by this dis- 
ease are particularly low and flat, with numerous rivers and much marsh 
and swamp lands, as may be inferred from the localities and their elevations 
above tide water marked on the map. ‘These low lands in the Gulf States 
are to a considerable extent covered with the cypress, long-leaved pine, and 
other indigenous trees, or with thick undergrowth when in an unredeemed 
or natural state. The northern limit of the growth of the cypress is not 
much if at all north of Norfolk. 

Yellow fever has been considered by nearly all writers a distinct disease 
from the autumnal remittent fevers of the temperate zone. All agree that 
it is indigenous at Vera Cruz on the Gulf of Mexico. When we examine 
into the climatic conditions of this locality, nothing special or satisfactory 
as an explanation of the origin of the disease can be discovered. 

Protracted average high temperature is a constant factor there, but this 
of itself is deemed insufficient. The time has, perhaps, not come for the 
discovery of all the elements entering into its development. 

No doubt there are numerous undiscovered factors and conditions, es- 
sential to its existence and present in varying intensity, in different years, 
and situations which greatly add to its rapid spread and virulence. The 
mortality from the disease at the same place it is well known is much 
greater in some seasons than others even when the conditions of heat and 
moisture are apparently the same. Again, extreme heat and dryness stop 
the epidemic, as do heavy and protracted rains. 

As we have already stated, the conditions of long-continued heat, aver- 
aging over 75° throughout the twenty-four hours, and great humidity exist 
almost constantly during the summer in the Gulf States. Occasionally 
during the summer season, for months together, this condition of high tem- 
perature, but with less moisture, exists in many of the coast cities of our 
country, as far north as Boston, and yet rarely ever are these cities visited 
by this disease in an epidemic form, 

Is the exemption of these more northern coast cities due alone to the 
climatic condition of low temperate or are they protected by sanitary and 
quarantine regulations? Yellow fever is almost annually reported on ves- 
sels at the quarantine stations of all our Atlantic seaport cities, where it is 
fortunately arrested and prevented from entering the cities. In the table 
of the localities where the disease has prevailed, no distinction has been 
made between the city proper and the quarantine station, but this, in a 
more careful study, ought to be observed. 

The average annual distribution of moisture in every city and situation 
throughout our country is made manifest by a glance at Charles A. Schott’s 
“Tables and Results of the Precipitation in Rain and Snow,” published in — 
1872 by the Smithsonian Institution, which is a most valuable contribution 
to knowledge in this direction. The humidity in the atmosphere is relative 
to the season, and, as is well known, the absolute humidity is greater in 
the summer than in the winter, warm air having a greater capacity to con- 
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tain moisture than cold air, as the following table from Professor Guyot 
will show. This table expresses, in Troy grains, the weight of vapor con- 
tained in a cubic foot of saturated air at the stated temperatures of Fah- 
renheit : — 























Temperature Vapor in Temperature Vapor in | Temperature Vapor in 
of Air. Grains. of Air. Grains. of Air. Grains. 
0° 0.545 63° 6.361 80° 10.949 

5 0.678 64 6.575 81 11.291 

fe) 0.841 65 6.795 82 11.643 
20 1.298 66 7.021 83 12.005 

_ 30 1.968 67 7.253 84 12.376 
32 2.126 68 7.493 85 12.756 
40 2.862 69 7.739 86 13.146 
45 3-426 70 7-992 87 13-546 
50 4.089 71 8.252 83 13-957 
55 4.860 72 8.521 89 14.378 
56 5-028 a3 8.797 90 14.810 
57 5-202 74 9.081 gI 15.254 
58 5.381 75 9-372 92 15.709 
59 5-566 76 9.670 93 16.176 
60 5-756 77 9.977 | 94 16.654 
61 5-952 78 10.292 95 17.145 
62 6.154 79 10.616 96 17.648 











To see how far the conditions of a higher than ordinary average of tem- 
‘perature and a greater degree of humidity may have existed in Memphis 
and Shreveport during the prevalence of the epidemic of the past summer, 
we have been enabled, through the courtesy of General Myer, to tabulate 
the meteorological observations, nearly complete, made for Memphis to the 
United States Signal Bureau for the months of August, September, October, 
and November, 1872 and 1873. The former year, being healthy at this 
place, is included for the purpose of contrast. The meteorological tables 
for Shreveport were compiled from the observations furnished by Dr. J. L. 
Moore, of Shreveport, the regular observer for the Smithsonian Institution 
at that point. In addition to the ordinary observations, Dr. Moore gives 
the daily number of deaths occurring from yellow fever, which, for con- 
venience, is placed in a parallel column on the side of the meteorological 
table, and on the line of the other daily observations. For Shreveport we 
are not able to give the observations in 1872 for contrast. 
The tables having already appeared in different publications bearing 
upon the epidemic in these cities, we omit them here. 
_ The record of the meteorological conditions observed during the period 
of the prevalence of the epidemic yellow fever at Memphis and Shreveport 
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in 1873, undoubtedly furnish important facts which are essential to a correct 
study of the habits and climatic conditions under which this disease exists. 
Yet we are unable to deduce from them, or to recognize any positive factor 
or factors not common to other seasons in’ the same localities that can 
satisfactorily account for the outbreak and the prevalence, for months, of a 
specific fever which is very generally believed by physicians to have been 
imported from New Orleans, where, however, it was not recognized by the 
Board of Health as being epidemic or even extensively prevalent during 
any part of the summer. 

We may here remark, that in the study of this disease as seen in the 
United States, we are constantly confronted with evidences which render it 
possible that it is to man himself, and his neglect of the laws governing 
health and the sanitary conditions of his abode, that we must look for at 
least some of the exciting causes or conditions which enable yellow fever 
even if imported to exist a8 propagate itself. 

That the disease has geographical limits though varying its boundaries 
during particular seasons, will be readily conceded. One of the limiting 
causes assigned by most observers, is low temperature. We believe that 
elevation and a comparatively dry atmosphere also should be added. 

We ask the question if, from the facts furnished by the different visita- 
tions of yellow fever within the United States, elevation is entitled to be 
credited in any degree with controlling the spread of the disease to interior 
towns ; and if so, does elevation control it in any other mode than by the 
effect of a cooler and drier atmosphere than prevails in the low lands in 
the same vicinity? 

Nothing is truer than that man’s health is affected by his surroundings. 
Where a rapid vegetable growth and decay goes on, as in the tropical and 
semi-tropical regions, such localities must always have conditions peculiar 
to themselves, which influence powerfully both health and disease, although 
the particular elements affecting vital actions in man may escape our ob- 
servation. 

Humboldt long ago observed that this fever did not exist at high altitudes. 
A. Keith Johnson, in his valuable “‘ Physical Atlas,” says: “At Xalapa, in 
Mexico, on the same parallel with Vera Cruz, 4,330 feet above the sea, yel- 
low fever is unknown.”” In Jamaica, Maroontown and the Pheenix Park, 
with an elevation of 2,000 feet, are noted for their healthfulness, while 
yellow fever rages Blpce the coast, cutting off many hundreds annually. 
In this island, however, it has been known to exist in a mild form on Stony 
Hill, elevated 1,360 feet. 

Major Tullock, of the British army, remarks that this disease has never 
been known in any climate at an elevation of 2,500 feet. Mount Des- 
moulin, near Roseau, in the Island of Dominica, 1,500 feet above the sea, 
is always free from fever, even while it is epidemic at the water-line. The 
same exemption is observed in the northern and elevated parts of San Do- 
mingo, whatever may be the character of the soil. 

Dr. Drake, in his work, fixes a limit to this fever in the United States at 
four hundred feet. These figures would seem to be not far out of the way, 
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as these studies show. This view of the limitation to the spread of yellow 
fever by elevation has also been observed in Cuba and elsewhere. 

Fort Smith, in Arkansas, 460 feet above the sea, is the highest point at 
which this fever has prevailed as an epidemic in the United States. Al- 
though the disease may be transported to a locality where it will not prop. 
agate, as Winchester, Va., at an altitude of 700 feet, is placed upon the 
map, the cases reported to have occurred there in 1802 are not well authen- 
ticated. A correspondence with Dr. G. Miller, an old and intelligent phy- 
sician of that place, was opened to verify the report, but nothing could be 
learned that would give credibility to the statement. As a chronicler, how- 
ever, we do not feel at liberty to omit the mention of the disease at this 
place, with the authority, and the less so since a person ez route from the 
South died there shortly after his arrival, in 1871, of what was supposed to 
be yellow fever. ‘There is much room for doubt, also, as to the correctness 
of the diagnosis that recognized yellow fever at Gallipolis, in Ohio, in 1796, 
and in Bald Eagle Valley and Nittany, in Pennsylvania, in 1799. 

The cases at Cincinnati in 1871 and 1873 were strangers, reported to 
have been brought there on boats from New Orleans and Memphis, which 
renders it probable that they were yellow fever, but contracted before sail- 
ing. No new cases occurred at Cincinnati. Those reported at Winchester, 
Gallipolis, Bald Eagle Valley, Nittany, and other points, not here ques- 
tioned, may have been only aggravated cases of bilious fevers. 

But lest we be misled, and attribute too much influence to elevation, we 
should not forget the remark of the late Dr. La Roche, who notices how 
securely a stranger may live in the near vicinity of the epidemic, provided 
he does not enter the infected district. This fact suggests that the stratum 
of air, in which the infection peculiar to yellow fever exists, is heavier than 
air free from the poison, and therefore seeks the lowest and dampest local- 
ities. 

If this view should be verified by careful and repeated observations, it 
would suggest that houses and hospitals, in districts particularly liable to 
yellow fever, should be built upon columns or supports ten or twelve feet 
high, with the space beneath paved and left open for the free circulation of 
air. ‘The occupants might thus, to some extent, escape breathing the heav- 
ier and more noxious stratum of air. 

It is clear, as shown by this map, that the disease has, in the United 
States, never reached in an epidemic form an elevation of five hundred 
feet. If elevation, then, can exempt the inhabitants of a place from such 
a terribly destructive disease, the profession should, and will, avail itself 
of this fact among the means of protecting life, namely, the removal of all 
Susceptible persons out of the infected district to a greater elevation and 
to one above five hundred feet if practicable. So far as we could collect 
facts and returns bearing upon the point in question as to each locality 
we have done so, and they are given in the following table :— 
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_ A REPORT ON YELLOW FEVER AS IT APPEARED 
x, IN MEMPHIS, TENN,, IN 1873. 


: By JOHN H. ERSKINE, M. D., 
Late President of Board of Health, Memphis. 


Pan 


_ I propose in the presentation of this paper to confine myself strictly to an 
account of the epidemic of yellow fever as it has prevailed in Memphis 
‘during the present season. Its origin is involved in some obscurity, but 
after the most careful investigation I think there is but little if any doubt 
that it was imported. 
_ On the 2d of August, the steam-tug See, with barges in tow, commanded 
by Captain C. B. Gall, left New Orleans for St. Louis, having taken on board 
an old man, William Davis, asa deck hand. During the trip to Memphis, 
which was completed August to, he, the captain, and several of the crew were 
attacked with what was regarded by three physicians, one each at Helena, 
“Memphis, and Osceola, Ark., as malignant bilious fever. At Memphis, 
‘Davis left the boat and entered the cabin of an Irishman, where he died in 
a few hours ; the captain got as far as Osceola, where he died August 11. 
His body was brought back to Memphis, and lay for several hours on the 
wharf-boat uncoffined, having given every evidence of death from yellow 
fever. Within a few days after the death of Davis, Riley the Irishman, 
with one or more members of his family, died with a disease supposed to be 
malignant bilious remittent, now known to have been yellow fever. From 
this cabin it began to extend, and must have gained firm footing before its 
true character was recognized. The first case positively known to be yellow 
fever was reported by the hospital physician, Dr. G. B. Thornton, Septem- 
ber 2. 
ae PREDISPOSING LOCAL CONDITIONS. 
- Without springing the issue as to whether. yellow fever could originate in 
Memphis de ovo, I will state that the local conditions surrounding this por- 
tion of our river front were such as to have originated almost any disease, 
‘and certainly to have intensified one naturally as malignant as this one. Its 
‘topography is this. What in Memphis is styled “ Happy Hollow ” is a very 
low flat area of about four acres, immediately on the river near the northern 
imit of the city. It is under the Chickasaw bluffs, so sunken that during 
ligh water it is largely submerged, and after the tide has fallen is left par- 
lially covered with stagnant ponds and slimy ooze, whose exhalations are 
l0isome and offensive. Its soil is alluvial, and upon this garbage has been 
continuously thrown, until it has become extremely filthy. It is the natural 
drain for the gutters of the overhanging bluffs, through which the sewage 
eadily trickles. It is in addition the home of a low class of Irish, and the 
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favorite landing-place of flats and rafts, whose occupants are proverbial for 
their carelessness and uncleanliness. During the hot summer months this 
accumulated mass of filth has been festering and rotting in the sun, exhal- 
ing mephitic gases, which in themselves are potent enough to induce infec- 
tion, only needing the germ of yellow fever to be sown to yield all the fear- 
ful fruits of this great epidemic. Such was its origin and such the locus from 
which it started. It must have begun about the middle of August, but its 
first advances were made so gradually it was not publicly pronounced 
epidemic by the then existing Board of Health, till September 15. How 
powerful a footing had it gained within that period of inaction on the part of 
the city authorities. It had swept ‘‘ Happy Hollow,” had climbed the hill, 
stolen over the bluff, and had attacked the city over one third of its extent. 
It had moved in a northeasterly and northern direction, having confined - 
itself to the “infected district” until towards the close of the epidemic it 
was visiting nearly every ward in the city. It has not been influenced by 
the direction of the winds, nor does it seem to have spread from persons 
coming from North Memphis, its habitat, into the southern parts of the city. 


ITS NATURAL HISTORY AND SYMPTOMS. 


Its natural history and symptoms are so similar to the descriptions given 
of yellow fever by the physicians of New Orleans and Mobile, no one could 
fail to recognize it as the same disease. Climatic laws seem not to have 
modified it in any material way. It began its invasion with a chill, most 
often with chills which lasted from one to several hours, before the accession 
of the fever. The distinct chill was the initial symptom. The fever usually 
rose within two hours thereafter, there being often an insensible gliding from 
the one into the other. This was ushered in by intense frontal and occip- 
ital head-ache, pain in the back and limbs, more particularly over the 
lumbar region, accompanied by a hot, pungent, burning skin, a quick, soft, 
frequent pulse ; eyes suffused and watery, with conjunctiva injected, and the 
tongue either long, narrow, and acuminated, or broad, flat, and swollen, 
covered with a thin, whitish film over the centre of its dorsum, which in 
twenty-four hours increased to a thick cottony coat. 

To describe more minutely the most prominent and striking features of 
this disease, let me detail the different appearances of the tongue, and the 
records of the temperature and pulse. The tongue presented three different 
appearances. In mild cases it retained the thin film, or a slight yellowish 
tinge, such as would have been observed in a light bilious attack. In more 
severe cases the white coat increased in thickness, covered the entire dor- 
sum from the tip to its root, leaving a distinct, clearly defined uncoated 
margin from one eighth to one quarter of an inch all round. I can best sug- 
gest the comparison of trimming white paper into its shape and fitting it 
accurately, but cutting it just so much (one quarter of an inch) smaller than 
the tongue. This white fur did not disappear with the fever, but remained 
during the period of calm to slowly clean from the tip, which remained red 
and watery. Again there was either the dry, brown tongue of typhoid fever, 
or the dirty brown, slimy, sticky tongue of malignant typhoid pneumonia. 
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A third variety was the strawberry tongue, red as raw beef, with its acumi- 
nated papillae denuded of epithelium, accompanying and foreshadowing a 
hemorrhagic tendency from gums, lips, and nares. Its malignant appear- 
ance as it is quickly protruded or feebly doubled up under the lower teeth, 
are fearful signs of prostration and impending dissolution. 


THE THERMOMETRICAL OBSERVATIONS, 


I employed the thermometer with constant and increasing interest during 
the entire epidemic. It is the most unerring test we have of the progress 
of this fever. ‘There is such an exceptional want of correllation between 
the pulse and the temperature in yellow fever the tactus eruditus cannot be 
relied on. ‘There was but one paroxysm, the duration of which varied 

from twenty-four hours to seven days. We have been taught by the author- 

ities that yellow fever lasts but seventy-two hours. This is disproved by 
more careful observation. Long after the pulse had fallen to seventy-five, 
and the skin had cooled, the thermometer registered from one to two de- 
grees of preternatural heat. The fever in cases which progressed regularly 
and favorably reached its greatest intensity within the first twenty-four 
hours of the attack, usually reaching 102° and 103°, after which it would 
decline about 1°, preserving this range for two days longer, and then slowly 
decline, passing off from the third to the fifth day. In dangerous or fatal 
cases it would continue to rise to 104° and higher, till the fourth day, after 
which it declines very rapidly for from one to two days, leaving the patient 
in a state of alarming or fatal prostration, death beginning at the heart. In 
other cases just before death it would rise to 105°, 106°, and above this 
height. The pulse would ascend with the temperature during the initia- 
tory fever, reaching from one hundred and twelve to one hundred and forty, 
beating with a quick, soft, nervous thrill, after which it would fall lower in 
proportion than the temperature, and continue slow throughout the attack. 
Until the complete defervescence of the fever it would range from one 
hundred and four to ninety-two and eighty-eight, after which, and often 
during the fever, it would fall to seventy-five, and in the period of conva- 
lescence descend as low sometimes as thirty-six, the temperature remaining 
at 98.5° or reducing to 96°. 


ANOMALOUS ACTION OF THE PULSE, 


_ This “slowing” of the pulse presents some anomalous features as curious 
as interesting. While it descends it becomes strong, full, large, and tense, 
like a whip cord. It beats ominously, and yet there is nothing in the ap- 
pearance or feelings of the patient which would indicate danger. He is 
often cheerful, says he feels entirely well, is hungry ; wishes to get up: his 
“kidneys are acting freely. It is only on an attempt to rise that he feels the 
lack of the stimulus of blood to the brain. I saw no case in which this con- 
- dition existed which did not terminate favorably. It is a valuable sign of con- 
-valescence. The teaching, therefore, that yellow fever is a seventy-two hour 
fever is an error. This is by no means absolute. The paroxysm may last 
seven days without remissions, and upon the authority of one of our best 
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observers here, there was one case in which the fever lasted twenty-one days, 
and then terminated with black vomit. The kidneys, as in other epidemics, 
became the great point of anxiety. In favorable cases they performed their 
function regularly as in other febrile affections, and in those who recovered 
the rule was now albuminous urine. In fatal cases there was either an 
entire suppression, or a highly albuminous secretion, which appeared about 
the third day of the fever and continued throughout. 


THE FATAL SIGN, 


Suppressed urine was the fatal sign, zof the black vomit ; but all cases of 
black vomit, with suppression of urine, were fatal ; whereas a larger propor- 
tion of cases of black vomit than usual recovered where the urinary secre- 
tion was not suspended. I am kindly permitted by Dr. Samuel J. Morrison 
of this city to make the following statement in regard to cases of black vomit 
occurring in his practice. His cases numbered 256; of these 193 recovered, 
63 died. Of those who recovered eight had black vomit ; thirty died with it. 
All of those who recovered from this symptom were under twenty-four years 
of age, except two married women, aged twenty-five and forty. All the cases 
treated were in the infected district but eighteen, of whom three died. In 
cases of females there was almost invariably a return of the catamenia profuse 
and free, with a mitigation of the symptoms, but with a prolongation of the 
fever. I saw but one case in which it was retarded. ‘The disease was very 
fatal to pregnant women, causing frequent abortions, and resulting in death 
from exhaustion. ‘This was the observation in the epidemic of 1867. 


INFECTIOUS, NOT CONTAGIOUS. 


In regard to its contagiousness I think I can add my testimony to that of | 
higher authority against this. It is not contagious; its fearfully infectious 
character is beyond dispute. As in other epidemics so in this it began from 
one centre which in this instance was the water’s edge, and required one 
month to travel over the distance of a quarter of a mile before it acquired 
sufficient momentum from its accumulating materies morbi to diffuse itself 
over the northern half of the city. It obeyed the law of gradual extension, 
and spread from house to house, and street to street. After this it began 
to appear in different centres at variable distances, and in which no contact 
or even apparent reasonable probabilities of exposure existed. Frosts did 
not destroy it entirely, it demanded ice to kill it. During the prevalence of - 
the fever all other diseases seemed to have been entirely subordinated. 
Malaria was dethroned and overwhelmed. Cases of intermittent and remit- 
tent fever which at this season are so frequent in this latitude almost entirely 
disappeared. A class of cases of unusual malignity were pronounced con- 
gestion. ‘These were in all probability from overwhelming doses of this 
specific poison. ‘The percentage of deaths during the epidemic from yellow 
fever is five for the population at large, fifty for the City Hospital and the 
Walthal Infirmary.1. Memphis claims a population of 50,000 ; of these 20,000 

1 The reason of the great mortality in the hospital and infirmary was that the worst class _ 


of cases was sent to these for treatment, many in a dying condition. The medical attend- 
ance was equal to that of the cases treated outside. 
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fled the city. Out of the 30,000 remaining, 1,500 died of the fever. If we 
reduce this number to those in and near the infected district, or to those 
actually attacked, the percentage would be not exceeding fifteen. I wish to 
state a fact, the significance of which is confirmatory of that of Dr. J. C. Nott, 
in regard to the immunity of prisons. I am the physician of the county jail, 
a large and commodious building, in which are one hundred and forty pris- 
oners. It is surrounded by a wall fifteen feet high, and is in the heart of the 
infected district. It has been disinfected every day with carbolic acid, and 
the fumes of burnt tar. Its cleanliness is exceptional for such abodes. But 
two cases of yellow fever occurred in it during the entire visitation. One of 
the cases was at once removed and died. Whether this exemption is attrib- 
utable to the thorough policing or the wall, is an open question. If this 
poison is an organic germ and moves near the ground, the wall has barred 
its ingress. Otherwise disinfectants have destroyed it, and the argument for 
their constant use is thus far sustained. 


THE TREATMENT ADOPTED. 


The treatment adopted here was purely expectant. Very little medicine 
was used, and less is needed in yellow fever than in almost any disease in 
the nosological tables. It is a self-limited disease, zymotic, will run its course, 
cannot be aborted, and the least rude interference with it the better. The 
value of a knowledge of its natural history as revealed by the most patient 
and careful observation throughout the epidemic, has but confirmed the state- 
ments of others. Among these I cannot allude too highly to those of Prof. 
Joseph Jones, M. D., of New Orleans, whose reports are so accurate and so 
fully in accord with my own. They detail the most truthful history of the 
disease. My opposition to the use of quinine as used by him and others in 
the first twenty-four hours of the attack was based upon a recognized law of 
a decline in temperature within that time. I did not use it, nor was it gen- 
erally employed by most of our practitioners. The patient was at once put 
to bed, the hot mustard foot-bath was administered, the customary dose of 
-castor-oil given, a sufficient number of blankets were placed over him to render 
‘him comfortable, and he was let alone. Orange leaf, or any warm tea with 
‘neutral mixture, and sweet spirits of nitre with or without tincture of aconite, 
were given to promote sweating. If the head was unduly hot, cold affusions 
were employed, and so the body was sponged. Cooling drinks, as cistern or 
ice-water, were allowed in moderate quantities without the slightest percepti- 
ble injury. I think the practice of withholding these is untenable upon any 
grounds, and ought to be abandoned. ‘The relief is beyond expression, and 
‘the cry is for water, Iced champagne was freely used and most gratefully 
taken. The patient must be controlled in quantity, and it is not necessary 
in either the champagne or water to have it too cold. During the fever, the 
stomach was left undisturbed, save by small quantities of green or black tea. 
My own experience is that while the fever is abating, support and stimulation 
should be begun carefully at first, more freely afterwards. While in some 
cases of extreme violence the fever should be undoubedly cooled by cautious 
sedation. Yet it is a serious question as to whether greater advantage would 
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not be derived from the earlier administration of stimulants before the patient 
lets down with the sudden fall which supervenes so rapidly after the decline 
of the fever. The principal articles of diet were milk punch, beef tea, mut- — 
ton broth, chicken soup, oyster soup, etc., used at regular intervals in small 
quantities. If, after the convalescence was well established, it was desired to 
move the bowels, it was done by anenema. A purgative of any kind induced 
severe prostration. ‘The important injunction was to confine the patient to 
bed for ten days. So little apparent muscular prostration is felt while the 
body is recumbent, it is a difficult matter to impress on him that he is sick, 
and the most unceasing care is necessary to confine him to bed. Frequent 
and fatal relapses followed the disregard of this. 


THE SALIENT POINTS IN CONVALESCENCE. 


The salient points to be guarded were absolute rest, an avoidance of any 
disturbing influence on the stomach, a steady but not too profuse action of the 
skin, strict attention to the kidneys, and the most cautious support during con- 
valescence. By pursuing this course yellow fever may be as successfully man- 
aged as other malignant fevers. 


[APPENDED STATEMENT A.] 
MEMPHIS, TENN., December 8, 1873. 


I can give you no new facts in regard to the steam-tug Bee. The officers — 
seem to have felt they would be censured, and have not only been very reti- _ 
cent, but have given a different coloring to the facts. It is beyond dispute — 
the true origin of the fever. During the summer we had other cases brought 
by steamboats, some of which I saw in person ; but at that time it was epi- — 
demic here. No other place on the river suffered appreciably from the dis- _ 
ease. You will see from the meteorological reports that the wind was north ~ 
and northeasterly during August, September, and October. ‘The disease 
moved northward, but was so slow it took a month to spread a few squares. 
Its progress was from house to house, block to block, and street to street; 
such evident difference between the slowness of its spread, contrary to the 
winds, and that of cholera in June, which in a few days was all over the city, — 
show the controlling power of currents of atmosphere in the one (cholera), and 
a lack of it in the other (yellow fever), which is very striking. Even in the 
‘infected district” it was more malignant in different localities. The rela- 
tive number of cases on the west side of Main Street to the east side was about 
four to one. By reference to map the population of the space between Con- — 
cord, Overton, Promenade, and Front was almost literally annihilated ; nine 
families out of thirteen were swept away, two having fled. The dwellings 
were of good class. . 

I have made diligent inquiry in regard to the spread of the disease upon 
the railroads. The general testimony is that every case which appeared at 
any of the stations or towns, could be directly traceable to contact with Mem- 
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phis. On the Louisville railroad, the depot of which is in the infected district, 
cases appeared at different points, but in no instance did it spread. It was 
confined to those who had been in the city. At Bartlett, twelve miles out, 
there were none ; while at Wythe, thirty miles out, there were six ; at Hum- 
boldt, three ; at Brownsville, four. Onthe Memphis and Charleston railroad 
as far as Huntsville, Ala., where one case developed and died, were there 
cases ; one at Grand Junction, fifty miles ; three at Corinth, ninety miles ; sev- 
eral at Holly Springs —all of which came from Memphis, and in no case did 
it extend. In regard to disinfectants they were applied too late. The dis- 
ease had a hold which they could not dislodge. When the present Board of 
Health assumed its duties, we had carbolic acid sprinkled from water carts 
all over the streets and alleys, and in gutters, drains, and vaults. Lime was 
sown over the entire city. It was cleansed throughout its extent, but there 
was no perceptible abatement till frost and ice appeared, and it has only ab- 
solutely ceased within a fortnight—the last case having been reported dur- 
ing the latter part of November. ‘The only exceptional case where disin- 
fectants were used seems to be the county jail, which was so free from the 
fever. At the same time I must recall the fact of the wall around it — fif- 
teen feet high — which may have excluded the poison. The City Hospital 
‘is on the eastern limit of the city ; it received over two hundred cases, but 
‘no attendant, of whom there were eighteen, was attacked. No undertaker 
died. Fourteen physicians developed the fever, and seven died. ‘These 
are all the material facts, and I hope they will aid you in your reports. 
J. H. Ersxine, M. D. 


[APPENDED STATEMENT B.] 
METEOROLOGICAL OBSERVATIONS DURING THE EPIDEMIC SEASON. 


WAR DEPARTMENT, SIGNAL SERVICE, U. S. ARMY. 
TABLE showing Daily and Monthly Mean of Barometer and Thermometer, Monthly Velocity 
of Wind, and Amount of Rainfall, with the prevailing Direction of Wind. Station 


Memphis, Tenn. 
AUGUST. 


Barometer, Monthly Means, A.M. . P é : : - 30.063 
Ps Mis : : f : ; 29.989 
Midnight : : . : * 30.033 
Highest Barometer . : : . , : . ° . 30.211 
Lowest Barometer : P : ; : F F ; . 29.862 
Mean Daily Barometer . ‘ , “ : ; 30.035 
Thermometer, Monthly Meage! A. M. : ‘ , : Diiy ! 
i get Ea eae 7 ; , : 87 
Midnight . ; 4 2 ~ 70 
Highest Thermometer. . , ° ; . : é 94 
Lowest Thermometer . : : ; . . : . a Oe 
Mean Daily Thermometer ‘ : : : F . : 79 
Mean Daily Humidity . , : ‘ : : ; ; ie 
Total Rainfall . : ; : ‘ : ‘ : . 5 4.53 
Prevailing Wind . ‘ P eke tink wean ; #1. North 
Total number of miles travelled : : ' ' 2,856 


Maximum Velocity of Wind . : P ; ; hee ir ies per hour 





Number of Cloudy Days 
Number of Rainy Days 
Partly Cloudy Days 
Highest stage of Water 


SEPTEMBER. 


Barometer, Monthly Means, A.M... . voted its 
P. M. : : : : ; » 30.013 
Midnight . REMIT EN Abie Fe Jers 
Highest Barometer . : : ; : ; : : f° 30.208 
Lowest Barometer . te : ’ : 4 . - 29.808 
Mean daily Barometer . ’ . ; : » 30.048 
Thermometer, Monthly Means, Ae Nie : . ‘ ae oS 67% 
P. M. é : : Marat Alas f 
Midnight : ‘ oh ye Peed 
Highest Thermometer . : : ! ! : ; : . 92 
Lowest Thermometer . : ’ ; . ‘ : : 53 
Mean daily Thermometer. . svelte yy : : Sees 
Mean daily Humidity : ; Sine tit es a ripe 
Total Rainfall . ; : . ; : . . See 
Prevailing Wind : : : ‘ . : Northeast 
Total number of miles travelled! PN My eh. OU Neh ae Babe Px os: 
Maximum velocity of Wind ; : : : it) $26 ‘niles per hour 
Number of Cloudy Days 
Number of Rainy Days 
Partly Cloudy Days 
Highest stage of Water 
Lowest stage of Water 


OCTOBER. 


Barometer, Monthly Means, A. M. 
2 ee eee 
Midnight 
Highest Barometer ; 
Lowest Barometer . : ; A 
Mean daily Barometer . : : 
Thermicosyes: Monthly Means, A. M. 
PM t 
Midnight 
Highest Thermometer . ‘ ‘ 
Lowest Thermometer 
Mean daily Thermometer 
Mean daily Humidity . : : . 
Total Rainfall . : ¢ ; ; ‘ ‘ : ; i 
Prevailing Wind ; ; , ; F . ; : North 
Total number of miles fravelied , : 4 : 4,046 
Maximum velocityof Wind . : ; eiegnae ip per hour 
Number of Cloudy Days .  .. i Pion, meas) 
Number of Rainy Days .  .. ‘edie : eng 5 
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YELLOW FEVER IN MOBILE 1nNn THE YE 


AN ACCOUNT OF YELLOW FEVER AS IT PREVAILED IN 
MOBILE AND VICINITY IN 1873. 


By J. T. GILMORE, M. D., 
Mobile, Alabama. 


By the Report of the Health Officer, you will see that our first case oc- 
curred on the 21st of August. The second was on the 13th of September, 
and this case created an infected point, from which the disease inclined to 
spread. Up to the time of Sister Regina’s death, September 18, the city 
was healthy to an almost unparalleled degree ; it was at this time we com- 
menced disinfecting and fumigating systematically. 

The red line on the map sent marks out the infected district, around 
which the acid was applied by means of a water cart, completely encircling 
it; and the apartments occupied by genuine cases were fumigated with 
chlorine gas, and the whole premises were thoroughly disinfected when 
allowed. ‘The other points marked with a red cross, show where single 
cases occurred, but from which there was no spread of the disease. I must 
continue my description of this modified fever, which I have already 
noticed. In its resemblance to real yellow fever, it bears much the same 
relation that Varioloid does to Variola, only that it does not beget immunity 
against a subsequent attack, which real yellow fever as a general rule does. 
All the alarming symptoms stop short usually on the third or fourth day, 
and the patient rapidly convalesces. In the infected district, outside of 
the hospital, where the focus of infection was created, in quite a number of 
families there would exist one case probably of genuine yellow fever, 
with a malignant tendency, and the other members of the same household 
would be down with the modified fever. This fever reminded us in its type 
of the products we have seen from the blending of the different races: the 
white man, the negro, and the Indian. We can better illustrate this blending 
by observing the products of the intermingling of the races, as seen in 
Mexico. Some of the Mexicans show the Caucasian blood as predomina- 
ting, others the negro, and still others the Indian. Just so with our modi- 
fied fever, as we have had it here this year. We have in this climate a 
season corresponding with the Indian Summer of the North, that peculiarly 
invites attacks of fever. After our long and relaxing summers, leaving the 
system enfeebled, the first advent of the cool nights and mornings arresting 
the free action of the skin, produces a condition that strongly invites the 
development of fever. In localities where malaria exists, we have malarial 
fevers, and when the poison of any fever is introduced, this atmospheric 
condition gives itlodgment and propagation. It is this peculiar climatic 
condition that gives rise to that form of disease that Aitken describes as 
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Paludal Yellow Fever, and I believe that the fever we have seen as existing 
here this season, and in 1867 and 1870, was this fever, with more or less of 
the specific yellow fever element incorporated with or engrafted upon it, 
and the presence of those two distinct forms of fever explains to my mind 
the oftentime heard expression, that every epidemic of yellow fever exhibits 
different features from the preceding. This paludal or littoral form of fever 
is a disease of low mortality, and the vea/ or specific yellow fever is a disease 
of almost unequaled fatality. 

Hence, in my judgment, results the great difference of mortality in dif- 
ferent epidemics, which depends upon the fact, whether or not the disease 
partakes of the paludal or specific type. 

In some localities the malarial element predominates, in others the palu- 
dal yellow fever, and in a few instances the specific yellow fever claimed the 
ascendency, and this occurred especially in those enfeebled by age, disease, 
or habits, and without exception those who have died outside of the City 
Hospital — save the Sister in the Infirmary, who visited those of her com- 
munity at the City Hospital almost daily — belonged to that class who were 
thus predisposed to disease. I believe that this modified fever in such 
cases would develop all the malignancy of genuine yellow fever. 

This disease also exhibits great contagiousness. J am informed that in 
New Orleans the same type prevailed extensively for some months or more, 
before it came here, and that it was styled and treated’as a “dengue.” I 
witnessed an epidemic of dengue here in the fall of 1866, and assert posi- 
tively that our disease of this year is essentially a different fever. It is 
precisely the mild form of yellow fever we had attacking many in 1867 and 
1870, as I have already described it. 

I have written to Drs. Hodges and Whiting, of Pensacola, asking them 
to forward a statement of their epidemic, as requested in yours of date 
mentioned, but as yet have not received an answer. I send you, inclosed, 
the statement of officer Gidden, who was sent to Pensacola Junction August 
11, to establish a quarantine in the railroad communication between this 
city and Pensacola. I also wrote to Dr. Ford at Pollard, requesting him to 
forward me a history of the disease at the Junction, but have not as yet 
received any reply. Pensacola Junction is several miles this side of Pol- 
lard, on the Mobile and Montgomery railroad, from which point there is a 
branch road leading to Pensacola; at Pollard, the home of Dr. Ford, no 
cases occurred, being a point in the direct line of travel, at which no deten- 
tion occurred. 

I cannot better express my notions of the efficiency of the local means 
employed here during this season, than by reproducing an extract from the 
report of the Board of Health to the city authorities : — 

“We will commit ourselves to nothing relative to the virtues of the agents 
employed as destroyers or modifiers of the yellow fever poison or germ, 
until further experience demonstrates its undoubted efficacy. 

“We regard this animalcular notion of disease as an offspring of the 
materialistic philosophy, that has so largely taken possession of the human 
mind duting the last thirty years, and look upon its truthfulness with great 
misgivings and doubts. 
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“The practical point in the application of the disinfectants, is that it must 
come in contact with each germ or animalcula to be distinctly efficacious, 
and it is believed by the New Orleans Board of Health, that carbolic acid 
must be volatized to reach each germ, and even then some of the germs 
may escape, and others are only weakened. Cold is the only positive de- 
stroyer of the yellow fever poison. It is thought that super-heated steam 
would be equally as efficacious, but it is impossible of application by any 
appliance that we as yet possess, and can never be used except in close 
rooms. A high local sanitary condition, and an efficient quarantine, gives 
us our only safety that is undoubted and reliable. 

“Dr. Hicklin’s notions of the measures used will strike every one as prob- 
able and almost beyond the shadow of a doubt true. Yet we must not 
forget the words of wisdom that came from Dr. Nott’s long experience of 
yellow fever, ‘That when he had passed through his first epidemic, he 
thought he was master of the natural history of yellow fever and its origin 
or cause. ‘The second changed many of his preconceived notions, and 
after passing through many epidemics, he was left without any definite no- 
tions about its origin, or cause, and means of prevention.’ We will await 
the further trial of local measures to arrest or prevent the spread of yellow 

fever, when it once gets a full hold, before we give to them our unquali- 
- fied support,” 





WHAT TO DO AGAINST YELLOW FEVER. 


By HENRY HARTSHORNE, M.D., 
Philadelphia. 


WITH a practical end in view, it is my wish to consider briefly in the light 
of such sanitary experience as is least doubtful, and with such inference 
therefrom as most will agree upon, what should be the duty of municipal 
authorities, when yellow fever has actually broken out in a city, town, or vil- 
lage. Thus, the question, ‘ How to keep yellow fever at a distance?” im- 
portant as it is, is set apart as another inquiry. ‘The case now proposed is, 
that in which, however originated or introduced, new cases of the disease 
are appearing, in persons residing in the locality, without their having 
visited any other place in which the infection could be present at the 
time. 

For the population of such a place, several possibilities exist. Under 
the influence of panic, it might happen that the sick would be deserted, 
and a general stampede would occur. Or, without such desertion, a multi- 
tude of persons in health might leave the place for their own safety, while 
those remaining would continue their daily avocations, without much local 
alteration, a certain number giving their services to the sick at their homes. 
Some general sanitary measures, of cleansing, disinfection, etc, might also 
be carried out. This course appears to have been essentially that which 
was pursued during the late dreadful visitations at Shreveport and Memphis. 
Cannot something better be done, in every such case, from the very start ? 
That is our practical question. 

Facts must be appealed to upon this. Is yellow fever a disease of per- 
sonal, or of local causation? Few, at this day, will assert or acknowledge 
that its production depends upon a material (like the small-pox virus) gen- 


erated in the bodies of human beings affected with the’ disease. If any 


small minority uphold in any sense the idea of its contagiousness, they will, 
probably without exception, add to this opinion, the recognition of the 
indispensable necessity of local conditions acting with personal propagation, 
in order for the disease to spread, in any locality whatever. Obviously, 
therefore, the local conditions are the szze gud non, upon either of these, the 


only tenable views. To my own judgment the non-communicability of 


yellow fever from person to person has been so well established, that I 
regard the consideration of any such possibility as simply hampering the 
inquiry, and interfering seriously with its right solution. Transportation of 
the disease, with its cause, by ships, is not personal communication at all. 
A vessel is a place ; 2. ¢, it conveys an agglomeration of external massive 
materials, affording local conditions to human beings, such as are capable 
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of being carried from port to port, through hundreds of miles, without essen- 
tial change. These conditions originate and reside outside of human 
bodies ; in connection with influences belonging to climate, the earth, water, 
and decomposable organic matter: all of which it would be beyond the pur- 
pose of the present paper to discuss. My point is, that with a disease 
whose origin and propagation are personal, our sanitary measures should 
deal with persons ; whereas, when the conditions determining and maintain- 
ing an epidemic or endemic are local, we should deal with places in its pre- 
vention, and in attempting its arrest after it has broken out. 


ANALOGOUS TO A FIRE. 


What follows from this? An analogy of a very close character is fur- 
nished by the instance of a conflagration. When a house or a block of 
houses is on fire, two things are aimed at, with the least possible delay: to 
remove human beings and perishable property, and to put out the fire. If 
I apply this comparison directly to the local prevalence of yellow fever, I 
am asked at once, to establish the resemblance between the two cases, by 
making out its capacity of limitation. My answer to this is, that yellow 
fever always is, in regard to its local prevalence, self-limited. Does any 
one deny this? Of course, there is no thought of overlooking the fact that 
this disease may exist at the same time in places separated from each other 
by many degrees of longitude as well as latitude. But these are spots of 
infection, apart from each other as absolutely as are islands in the sea. 
And the continuous areas of such infected localities are always measurable 
in miles or fractions of a mile ; often in rods, blocks, or houses. ‘Take the 
instance of the shipping infection at the New York Quarantine station in 
1856 ; or that at the Lazaretto below Philadelphia, in 1870. Or, consider 
the history of one epidemic after another in Philadelphia, as notable exam- 
ples. From 1699 to 1853, Dr. La Roche gives indisputable recorded evi- 
dence, in regard to the localities affected. In 1741, a letter from Mr. Peters 
says, ‘ At first it crept along the wharves, affecting strangers, common sail- 
ors, and the low and poor part of the people.” In 1762, ‘the disease was 
mostly circumscribed between Pine Street northerly and three or four 
squares southerly, and extended from Front or Water Street to Third or 

_ Fourth, in a westward direction.” ‘The remarkable epidemic of 1793, whose 
history was written by Dr. Rush, “making its first appearance in Water 
Street, between Mulberry and Sassafras... . it extended northwardly up 
Water Street to Vine. Front Street, within the above limits, was next at- 
tacked, where it spread in the parallel streets and up those running east 
and west. In the progress of a short time, it prevailed in most parts of the 
ee During the whole course of the epidemic, the greater number 
of cases occurred in the vicinity of the Delaware River ; there, also, as in 
close alleys and small streets, the disease assumed its most aggravated form, 
and proved most usually fatal ; and its severity lessened in its progress 
westward and to the open districts.” 1794 gave the same kind of facts ;— 
“it made its appearance in the usual localities, — prevailing in Water Street, 
between Market and Walnut, and extending westwardly in various direc- 
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tions.” In 1797 again, “the disease prevailed about Pine Street wharf, in 
Water and Penn streets, and also, and principally, in the suburbs of South- 
wark and Kensington. While these spots were severely visited with the 
disease, the city, both along the wharves and at a distance from them, re- 
mained healthy, from Walnut to Vine streets. Some cases, it is true, oc- 
curred in the city proper in the course of September and October ; but 
most of these were readily traced to the above sources.” In 1798, “the 
principal seat of the disease was the river side and the adjoining streets... .., 
On this occasion, and this only, the disease penetrated into the jail, situate 
at the corner of Sixth and Walnut streets, and even into the Pennsylvania 
Hospital, in Pine, between Eighth and Ninth streets.” The same account, 
with the exception of the last named unusual extension, is recorded of the 
summers of 1799, 1802, 1803, 1804. In the last of these years, “‘ epidemic- 
ally, it did not extend westwardly beyond Second Street in the city, and 
Fourth Street in Southwark. It was principally rife near the water side, 
where it assumed its most malignant garb.”’ In 1819 exactly the same 
state of things occurred, although with but twenty fatal cases. 1820 was 
the year of an epidemic made memorable by the services and investigations 
of Dr. Samuel Jackson, the President of the Board of Health of Philadel- 
phia. <A table of mortality, from the records of that body, shows only nine- 
teen cases (out of one hundred and twenty-five in all), not traceable certainly © 
to localities near the Delaware River, — although some of these places were 
two miles apart in the direction of its channel and shores. ‘To the active 
and judicious measures of the Board of Health, under the leading of Pro- 
fessor Jackson, is ascribed the moderate degree of prevalence and mortality 
of this epidemic ; and to the important sanitary reforms then at once urged — 
and commenced, it was no doubt chiefly due, that after that date thirty-three 
years elapsed, before, in 1853, even a limited visitation of yellow fever 
occurred in Philadelphia. In this last instance, also, the beginning was — 
along the wharves, near South Street. “From this point,” writes La Roche, — 
“the disease extended north, south, and west, and covered a space measur- 
ing some six hundred yards in one direction and two hundred in another, — 
and bounded north by Union Street, south by Queen Street, west by Second 

Street, and east by the Delaware River.” 


TESTIMONY AS TO ITS LIMITATIONS. 


Such marked and amply authenticated facts as these are not peculiar to 
the occurrence of yellow fever in Philadelphia. They have been recorded 
over and over again elsewhere. But few cities have been so favorably 
situated for tracing the lines of demarkation of the infection ; and, as all 
know, there has been no other so painstaking a historian of the disease as 
La Roche. Turning to the pages of another truly classical medical author, 
Dr. Daniel Drake, in his great work on the “ Principal Diseases of the In- 
terior Valley of North America,” we find testimony to those limitations 
which have been referred to. This, for example, is his general statement: 
“The inhabitants of the country, even within a few miles of a town where 
the disease is epidemic, generally escape it, unless they venture within its 
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sphere of prevalence.”’ In reference to New Orleans in particular, Drake 
quotes an earlier writer thus: “It will be seen, in reading the description 
of the epidemic of 1822, that excavations of the earth may be considered 
as one of the causes which fixed its limits.”’ As to Mobile, Dr. Nott and 
others have given more details. In 1839, the first locality attacked was 
“at the corner of Government and Hamilton streets, and the fever spread 
from that point as from a focus.” In 1842, “ Dr. Lewis says that it was 
confined to the southern section of the city. No case originated north of 
Dauphin Street, which runs east and west, dividing the city into two 
halves.”” The following year presented an epidemic which “ fell] chiefly on 
that part of the city north of Dauphin Street, which had escaped the year 
before.” Describing the visitation of 1843, from evidence given by Drs. 
Nott, Fearn, Ross, Lopez, and others, Drake observes: “The reader will 
observe in this narrative a perpetual recurrence to the same streets, and 
by turning to the map will at once see the part of the city in which the dis- 
ease made its appearance, and where it prevailed for three weeks ; after 
which, in the language of Dr. Lewis, it could be traced in a southeasterly 
direction until it reached the heart of the city.” 

It is certainly not necessary to extend these citations of facts, probably 
familiar to many, perhaps to all, of the members of the American Public 
Health Association. But I have desired to emphasize the distinctive nature 

of this localization of yellow fever, being convinced that this fact affords us 
_ the clear indication required, as to what ought to be done to antagonize the 

disease, and to prevent its continued ravages, when it has anywhere begun 
_ to prevail. 
In attempting to come, then, to an immediately practical conclusion, I 
have here to refer to the judgment not only announced but carried out by 
Professor Jackson and the Board of Health in Philadelphia in 1820, and 
confirmed by the report made to the French Academy of Sciences at Paris, 
by M. Dupuytren, in 1825. Nor will I be deterred from such a retrospect- 
ive allusion by anticipating that some one, of views different from my own, 
will at once attach to them the phrases “antiquated ” and “obsolete.” The 
antiquity, perhaps, may be admitted ; obsoleteness, not at all. Some truths, 
old in themselves, are always practically new, until they are thoroughly un- 
derstood and applied. 
Flight from cities affected with yellow fever has, indeed, been a frequent 
occurrence, in many places, upon a large scale. An English Blue Book 
(“Second Report on Quarantine ”’) for 1852, exemplifies this by two pages 
of instances ; at Cadiz, Malaga, Tortosa, Barcelona, and six other locali- 
ties. The value of such facts is twofold: they show the safety of leaving 
yellow fever behind, on the part of those who go away from the infected 
_ places, and they show also the impossibility of their taking it with them, to 
_ injure or destroy the inhabitants of those localities to which they escape. 

One of these examples may suffice for our purpose here. In 1821, from 
_ Barcelona, about 80,000 persons fled, and 70,000 remained in the city, dur- | 

ing an epidemic of yellow fever. The former, except a few who left the 
_ town ill, continued exempt from the disease. Of the latter who remained, 
_ nearly 10,000, or one in seven, died. 
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ISOLATION OF THOSE AFFECTED. 

To come to the point. In 1820, in Philadelphia, Doctor Jackson, and 
the large majority of the medical men of the city, proclaimed and defended 
the doctrine of the local infection of yellow fever; and the Board of 
Health acted upon it. 

Ascertaining exactly the bounds of the narrow region of the city to 
which the origination of all the cases could be traced, they “‘ determined not 
only to remove such of the sick as had not the means to procure proper at- 
tention, and whose situation permitted the change, but to clear the affected 
district of all its inhabitants. ‘Those able to procure places of refuge, 
either in the country or in: healthy parts of the city, were allowed to shift 
for themselves ; others were provided with accommodations in one of the 
wings of the City Hospital. By these means, most of the houses were 
cleared of their inmates in a few days ; fences were erected to cut off the 
approaches to Hodge’s wharf and dock, at Race Street, which appeared to 
be the focus of the disease ; and offensive matters were, as far as practi- 
cable, removed. ‘These measures had the desired effect, and put a com- 
plete stop to the disease in that vicinity." When the fever appeared at the 
foot of Walnut Street, similar measures were, at the recommendation of a 
number of physicians, adopted. The inhabitants of the infected district 
were as speedily and completely removed as circumstances would per- 
mit, and barricades were erected. There, too, the plan was successful. 
The disease was in great measure arrested in its progress, and limited to 
the very narrow space already mentioned.” 

Such is the brief recorded account of, probably, the first attempt at a ra- 
tional method of dealing with a yellow fever epidemic. We have, now, the 
advantage of being able to add to it much more effective means of local 
disinfection than were then attainable. We may now not only rescue many 
victims from the seat of the conflagration (to revert to a figure before used), 
but also do much to put out the fire. Especially have the resources of san- 
itary science for this end been augmented, since the introduction, by Dr. 
Henry, of Manchester, in England, Dr. Von Busch, in Germany, and Dr. 
Elisha Harris, in this country,’ confirmed and aided also by the observa- 
tions of Dr. A. N. Bell, and others, of what I regard as the most important 
sanitary improvement since vaccination — the use of heat, or of superheated 
carbolized steam, for disinfection. But I do not need to place here em- © 
phasis upon this ; although it may be believed that its application will come 
to be hereafter, much more fully than now, appreciated and extended. The 
principle which I desire especially now to maintain is, that of the immedi- 
ate removal of all the inhabitants from any locality known to be the place 
of origin of new cases of yellow fever. 7 


THE EVIL TO BE STAMPED OUT AT THE START. 
Put out the sparks at the start of it, and thus avoid the conflagration ; 
do not, instead, let it burn on, and gather physicians, Howard associations, 


1 La Roche on Yellow Fever, vol. 1, p. 107. 
2 See “Report on the Utility and Applications of Heat as a Disinfectant,” by E. Har- 
tis, M. D., Zransactions Fourth National Sanitary Convention, Boston, 1860, p. 219. 
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and nurses, into the midst of the flames, to bind up there the perishing vic- 
tims, and martyr themselves in doing it. All this may be prevented. I do 
not know what may have been the expenditure of money and lives during 
this summer’s epidemic at Memphis and Shreveport. It is said that at 
Memphis, between 1,500 and 2,000 out of between 12,000 and 20,000 of 
the population not taking flight, died ; including a number of physicians. 
Not long since, after large and noble contributions from many places, and 
near the end of the visitation, it was asserted that “$50,000 more will be re- 
_ quired to finish the work of the hospitals at Memphis.” Now, suppose that 
only three or four times that sum has been consumed or lost to the city of 
_ Memphis (although this is no doubt very far too low an estimate) by the 
continued prevalence of the disease, and through its direct and indirect re- 
| sults. How much of this would it have required, to vacate, as soon as they 
_were known, and then to thoroughly disinfect, each and all of the foci of 
tt ‘that epidemic ? It is to be remembered, as an eines fact in consider- 


“mostly of warm climates, and always of the summer season only. The 
cold which would render the unhousing of the poor impossible, never ar- 
. rives except as the welcome cause of the termination of the occasion for 
“such displacement. Extemporized dwellings, tents or huts, not too close 
; together, might be provided upon the highest and most salubrious grounds 
outside of an infected city, for such inhabitants as were not able to take 
full care of themselves ; and this, it must be confidently repeated, at but a 
ee fraction of the Shatrae which inevitably attends the persistence or 
extension of an epidemic of this disease. 
| May it not be hoped, therefore, that sanitarians will not either reject or 
_ be indifferent to this method of curtailing the ravages of the most destruc- 
tive disorder native to, or naturalized upon, our continent. For a malady 
productive of much less alarm, although causing a very serious mortality 
in early life, I have shared with Dr. Toner the Hope, that a similar preven- 
tive principle may before many years be applied with success in our great 
‘cities: I refer to the establishment, for the prophylaxis of cholera infantum, 
of summer camping grounds or sanitaria, for infants and their mothers, da 
‘ing the hottest months. This is a project worthy both of sanitary science 
and of philanthropy, but the arrest or prevention of epidemics of yellow 
fever is of yet more pressing urgency; as they prostrate the young and the 
‘old, and, in their worst visitations, interrupt, by affliction and death, the 
whole course of business and of social life. 
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LHE,-PRINCIPUCES SAIN DP Rb C be) ee 
ANTINE IN » THE. PORTsS..AND, CITIES age 
THE UNITED STATES,— EXPERIENCE AND 
REQUIREMENTS: 


GENERAL PRINCIPLES AFFECTING THE ORGANIZATION 
AND PRACTICE OF QUARANTINE. 


By S. “OAKBEY, YAN] DER@FORL, M.D, 
fTlealth Officer of the Port of New York. 


THE consideration of the subject of quarantine is based upon the notion 
that there is a class of blood-poisons which are ¢ransmissible. It is, I 
believe, admitted that there are those of a strictly endemic character, 
dependent upon local conditions, and, with the exception of typhus fever, — 
rarely extending beyond the influence of those conditions. With this single 
exception they are not confagious, or, to use a more fashionable term, in place 
of one which, since the days of Frascator, has done good service, and 
explained succinctly the idea intended to be conveyed, they are not frans- 
mussible. 

There is, however, another class, which may be termed exotic in origin, 
and to prevent the importation or transmission of which, quarantine, in one 
form or another, was long since established. Limited both in number, and 
in the extent of territory in which they are indigenous, they assume a viru- 
lent and specific character, become transmissible to persons not exposed to- 
the primary influence, and extend over vast portions of the inhabitable globe, — 
and, after raging epidemically for a period, subside sometimes, it would seem, 
from mere lack of material for further ravages, or at another as if the pri- 
mary germ-power had become exhausted. Coming as they do from locali- 
ties outside of European or North American centres of population, their 
approach is always regarded with grave apprehension ; and from the earliest 
periods we find each country, each district, or it may be each municipality, 
devising restrictive measures to prevent their ingress. 

The march of every affection transmissible by man is in reality subordi- 
nate to two conditions, each of which plays an important part: 1. The con- 
tagion, more or less intense, no matter what may be the vehicle. 2. Amount 
or degree of receptivity of the threatened population, of whom the immuni- 
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ties or morbid predispositions, sometimes inappreciable in their intimate 
cause, are, however, usually referable to the hygienic conditions of the 
population. 

Since the end of the last century we see observers of merit protesting ~ 
against the theory of contagion, and the practical results consequent upon 
the corrections of such theory. These would be the suppression of quaran- 
tines, the abolition of all impediments which might obstruct commerce, and 
the free circulation of travellers and merchandises. ‘This is not, then, a dis- 
cussion purely scientific, which amuses only cultivated intellects, having little 
practical results ; on the contrary, an affirmative or negative solution would, 
on the one hand, paralyze all efforts, or, on the other, impress upon them a 
determinate course. For, if the origin of epidemics is to be ascribed to cos- 
mic, telluric, or individual causes, over which we cannot hope to exercise 
any influence, we must be resigned to them, and endure them with the same 
patience that we do the summer heats or winter storms. This idea finds a 
practical application in the respective measures taken by England and 
France with reference to the cattle-plague. Breaking out as it did about the 
same time in both countries, the resultant effect of different action is readily 
noted. The French veterinary officers, convinced of its contagious charac- 
ter, took immediately the most vigorous measures to strike at the root of the 
evil. It was necessary to slaughter promptly about a hundred animals to 
put a stop to the progress of the epidemic. In England, antagonistic opin- 

ions combined with imperfect legislation allowed matters to follow their natu- 
ral course. ‘The result was, that three hundred thousand animals died from 
the disease. 

It is, then, of the highest importance to have decided opinions upon the 
subject : to wait until an epidemic is upon us, is to wait for precautionary 
measures after our building has been fired. Individual facts have more than 
once shown that the arrival of a single sick person in a locality, up to that 
time intact, has developed the epidemic. It is the initial case in which lies 

the chief danger ; nor can I recall a better illustration of this than the facts 
presented by Dr. Peters in his researches upon the cholera in Lexington, 
‘Kentucky, during the past summer. Thirteen deaths occurred, before that 
of the initial case, every one of which was traceable to causes emanating 
trom that case. I may mention here as at least a recognized fact, that all 
epidemics follow the routes, and with the same celerity as those who travel 
upon them. 

_ On these points it will at least be found that clinical observation, inter- 
hational hygiene, and direct experiment, are in full accord with the teach- 
ings of traditional medicine. 

With this preliminary statement, I proceed to a more systematic discus- 

sion of the subject. 

1. All restrictive measures, isolation, quarantine, or, as organized in parts 
of Europe, the “ cordon sanitaire,” have exclusively as their purpose, often 
indeed at the expense of human liberty, to trammel the propagation of the 
morbid cause. Local hygienic measures are intended to render a district, so 
to speak, refractory to the action of this cause, by not presenting the mate- 
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rials favorable to such propagation. Unfortunately, these two courses have 
been, on the part of some, considered as two distinct methods, antagonistic 
the one to the other. The first, that is, restriction, has been extolled beyond 
measure by the contagionists, as sufficient. ‘They only see, in every epi- 
demic propagation, a series of morbid acts, fatally imposed on many similar 
organisms by the contact of a specific germ. The second, the pure hygienist, 
is the device of the partisans of morbid spontaneity, of the anti-contagion- 
_ ists, who, not content to recognize the enormous influence which the local 
conditions possess upon the germ, forget that we often see epidemics propa- 
gated in most salubrious localities, and consequently that we must oppose to 
transmissible affections other obstacles than those ordinarily included in 
mere hygienic principles, which alone can never confer upon the masses of 
a population an immunity comparable to that of lessening or rather exclud- 
ing the cause. Each system errs in creating an exclusivism, because first, 
the method of absolute restrictions is contrary to the dignity of man, by the 
frequency and the abuse of the sequestration which it imposes. It is con- 
trary also to the well-being and health of a people, to neglect to guard 
against the dangers which arise from collections of filth, the true local nests 
of every infection. Yet to-day we see this neglect exemplified in all the 
Spanish, Italian, and many eastern ports, where thorough cleanliness con- 
stitutes the only safeguard in times of great epidemics. We know full well 
that, in most of these countries, the moral wretchedness of the people equals 
their physical, that above all else they are blindly superstitious, and attach 
themselves to measures of quarantine sequestration with the fanaticism char- 
acteristic of all their other beliefs, and are ready at the first indication to 
sustain them by the most violent and unreasonable acts. 

2. The method of local prevention by rendering healthy the threatened 
locality, by ameliorating all the social conditions of the inhabitants, is, in itself 
alone, more specially adopted by a civilized people. It has this immense 
advantage, of inaugurating and establishing for a community an era of 
comfort and prosperity. You are all aware how much England owes to 
her immense works, undertaken, upon hygienic bases, within the past 
ten years. Thanks to these labors —thanks, also, to her natural isola- 
tion from the continental masses ; still more, thanks to certain climatic 
conditions — Great Britain can, with impunity, maintain the free pratique 
of her ports.: To attribute her immunity against different pestilential — 
diseases to the happy effects of hygienic measures, is to encourage every 
nation or community with whom the principles of hygiene have not yet 
become practical ; but in so doing, only one of the reasons of this immu- 
nity is recognized: the importance of climatic and topographic influences 
upon the march of epidemics is forgotten. In France, where public hygi- 
ene has made great progress — in this country, which will soon surpass, in 
this respect, the civilized world — owing to the special conditions of geog- 
raphy and climate, it is necessary to adopt, against the propagation of epi- 
demics, a more complete system of prevention. They must first obstruct, 
by restrictive measures, the propagation of the morbid germ ; and, secondly, 
render, as far as possible, each locality refractory to its development. In 
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both France and this country we have the daily proof that the two methods, 
in place of mutual exclusion, should be combined, in order to unite 
the double base of international and municipal prevention.’ So far from 
opposing each other, these methods mutually complete a system ; and now, 
at this port, the system of quarantine embraces the whole series of prophy- 
lactic measures opposed to the propagation of epidemic diseases, it matters 
not whether the measures have for object the opposing of the transmission 
of the morbid germ, or whether only to hinder its development by hygienic 
labors. From this happy accord results a sanitary 7égime more complete 
and more rational, and where we can, according to circumstances, apply the 
one or the other element. Quarantine restrictions, so senseless and imper- 
fect heretofore, have drawn from prophylactic hygiene the fundamental 
principles of their actual working. 

The truth is, the question of quarantines is one of the most complex of 


_ hygiene and medicine. If you bear in mind the obscurity which still hangs 


over the conditions of the development of epidemics ; if you recall that, 
upon the globe, there is not a continent — that, on such a continent, there 


_is not a country—which does not present different conditions of predis- 


position, or immunity, with reference to these scourges; if, further, it is 
remembered that every quarantine system, while it confers advantages upon 
those it protects, involves grave prejudices for those it contravenes, you will 
understand how difficult it-is to express, in determinate administrative 
formulas, regulations applicable to every place. ‘The joint responsibility so 
necessary among localities, since the most rational or the most absolute 
measures undertaken in one country can be rendered nugatory in their re- 
sults by the indifference of another, will, for a long time, be difficult to 
obtain. To be scientific and practical, they should necessarily arrive at 
conclusions variable according to the locality or port to which the regula- 
tions are to be applied ; variable, also, according to the nature of the dis- 
eases they propose to contravene. These regulations will then, by their 
diversity, recall how varied are the dangers they should prevent, and also 
how different is the morbid receptivity of the different populations which 
they are to protect. It is not difficult, then, to comprehend how essential 
it is that the great question of sanitary measures should become more and 
more the privilege of competent men— of men who understand the mode 
of propagation of epidemics, the local and geographical conditions of their 
development, and the special prophylactic measures applicable to each. 
Rules established by tradition and custom have, without doubt, thanks to 
their uniformity, great facility in their practical application, But always to 
impose the same rules, in the most diverse conditions of. time and place, as 


_ well as the nature of the epidemic designed to arrest, would be to act con- 


trary to all our scientific data. Too long has this reform been retarded by 


the traditional errors drawn from European regulations, and we have, in 


this country, the opportunity to disembarrass ourselves from a host of 
practices inspired by secular prejudices common in Europe. 

While, then, true prudence should cause us to abstain from bringing the 
same regulations to the prevention of all pestilential diseases, the forms and 
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modes of propagation of which vary so wholly, according to the places in 
which they are observed, we are not so embarrassed in determining the 
nature of the establishment required. Sanitary establishments have to-day 
their types, indicated by physicians and hygienists— types which can be 
reproduced and, as occasion requires, perfected. Not so, however, the 
regulations. We cannot give to all ports the same mode of application. 
In one city there may be topographical or social conditions which modify 
the degree of morbid susceptibility in the different classes of the popula- 
tion. In fine, no absolute, no arbitary rules can be formed, suitable for 
every latitude, every clime, or every people. 

There is still another class of influences, irrespective of locality and the 
different forms of the pestilential diseases. ‘They are the particular features 
of the epidemic itself, so variable at each explosion. When, for instance, 
we see one of these affections caver, so to speak, the entire world and its 
manifestations, or, at another time, as a circumscribed epidemic — when, 
in following out their history through a course of centuries, we see, at one 
time, the plague, at another, cholera, or again, yellow fever, play succes- 
sively the principal part in the scourges which decimate populations — we 
are certainly compelled to recognize the variability of the conditions of de- 
velopment of epidemic diseases, and consequently the inequality in the 
character of the protective measures. 

It seems to me, we shall best appreciate the different bearings of this 
subject by tracing, for a few moments, the origin and progress of the prin-— 
ciple stated, and which controls the administration of this branch of san- 
itary science. ‘The idea of the transmission of diseases by contact is one 
which dates back to the farthest antiquity. The minute prescriptions by 
which Moses sought to isolate, even in the midst of his camp, those at- 
tacked with leprosy, or other diseases which he supposed contagious, would 
indicate that already, by the ancient Egyptians, this first notion had been 
universally accepted. 

Still the first account we have of an epidemic propagated from contagion 
is not by a physician, but by the historian Thucydides. The plague at 
Athens is the first known of these formidable affections which, coming from 
without, fall suddenly upon an entire population, snatching innumerable 
victims. In the march of this epidemic we find the principal characteristics 
which at different times have been met in all subsequent incursions. Over-_ 
crowding, wretchedness, hunger, were shown among the predisposing causes 
which ever since have been known to favor the development of these fear- 
ful scourges. The fact, too, was established, that its way of entry was by 
the sea, the chief route for epidemics to enter a country. 

It was not, however, until the appearance of the plague in 1348-50, that 
the régime of quarantine against pestilential affections was fully inaugurated. 
As for ages previous leprosy had been the principal disease for which isola- 
tion was ordered, we see, in looking over the regulations which existed in | 
many places on the shores of the Mediterranean, that they were those 
adopted with regard to leprosy, save that the definitive isolation of the one 
was changed to the temporary sequestration of the other. About this 
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period the recurrence of grave pestilential epidemics inspired the public, 
rather than physicians, with the notion of their transmissibility by those 
attacked. As a consequence the restrictions were marked by the brutal 
and superstitious spirit which characterized the age. The murdering of 
physicians, the bloody persecutions against the Jews, self-imposed tortures 
by individuals to propitiate Divine mercy, give evidence of the superstition 
and barbarity of the epoch. 

Soon it was noticed that vessels and passengers coming from the East, 
though not attacked themselves, brought with them the morbid germ. 
Venice, rising from her lagoons, was then the most enterprising and chief 
commercial city of the world. Covering the Mediterranean with her ves- 
sels, she engaged in the same time in commerce and in war ; consequently, 
her port more than any other was subject not only to the black plague, 
but especially the Egyptian, then so frequent in its explosions. Induced 
by their frequent appearance, she proscribed the sale and destroyed the 
effects of those who had died. She created three protectors of the health, 
a health bureau, and finally a lazaretto, which subsequently formed the 
model for all other ports. 

To one familiar with the history of the subject, it is interesting to study 
the minute distinctions made not only with reference to the bill of health, 
but the measures of observation taken with reference to passengers and 
merchandise — measures which, while they might protect the community, 
ignored entirely the rights and privileges of those suspected ; and which, 
were there the least trace of fomites in the vessel or cargo, would be cer- 
tain to communicate it to the poor unfortunates, who were compelled to 
undergo an almost unlimited period of observation. During the latter part 
of this century observations were more carefully and systematically insti- 
tuted, and the modes of propagation of the scourge more accurately noted. 

During the early part of the present century, the doctrine of quarantine 
was affirmed with renewed energy, and the privileges accorded were, if pos- 
sible, more decided ; gradually, a more exact appreciation of facts induced 
a more eclectic tendency, preserving that which was useful, and rejecting 
that which was exaggerated. We notice, too, in European governments the 
first steps taken to stifle pestilential maladies in their place of origin, which 
resulted in the international congress to consult upon the principles to be 
laid down in order to prevent their wide-spread diffusion. 

An additional interest arises in their study, from the modification of the 
list of diseases to which restrictive measures should be applied. Up to the 
commencement of this century, no other disease than the plague had oc- 
cupied the attention of quarantines. From 1821, however, the interest in 
this disease gradually subsided, to be replaced, in a far greater degree, by 
the questions of yellow fever and cholera. During the few years previous 
to this the anti-contagionists had protested strenuously against all restrict- 
ive measures in yellow fever, asserting that it could not be imported, and 
that those who thus affirmed were men without experience, obstinate, and 
of limited information. Scarcely had these positive opinions been enunci- 
ated, and even obtained some credence in public sentiment, when the 
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terrible scourge of yellow fever, which invaded Barcelona in 1821, ap- 
peared. Its transmission by sea was undeniable ; reaching the quarantine 
of Marseilles, it was excluded from that city. 

For the cholera a different order of circumstances presented. ‘The 
danger to be apprehended here was not from the side of the sea, but from 
the land. For years European governments had watched the progress of 
the Indian scourge, the terror inspired by its ravages in Asia, and had 
hoped to arrest its progress on the Russian frontier. It was thought 
that, by creating a “cordon sanitaire”? on the boundaries of each country, 
its progress could be arrested. Various restrictions to intercourse were 
established, virtually establishing quarantines by land as well as by sea. 
We all know how useless were these efforts. The rapid march of the first 
cholera epidemic through Europe in 1831, and the fact that it did not ap- 
pear in certain countries where no restrictive measures were applied, 
showed the utter uselessness of these cordons sanitaires in thickly settled dis- 
tricts, and they were soon abandoned. It had the effect to revive the old 
discussions relative to its transmissibility from man to man, many asserting 
that it was wholly epidemic in its character, an argument which had a 
specious force from the rapidity and uncontrollability of its progress. Its 
contagion was treated by them as a chimerical belief ; those who opposed 
the idea of contagion were considered truly men of progress, since they op- 
posed restrictions to personal liberty, and their views were applied, not 
only to cholera, but typhus and other diseases. These hesitations and dif- 
ferences continue more or less still among the different portions of Europe. 
Indeed, the futility of the effort to establish a uniform system of quaran- 
tine regulations for countries or sea-ports in different localities, having dif- 
ferent relations with countries from which malignant diseases are brought, 
is acknowledged there — that which experience had long ago taught in this 
country. 

Matters remained very much in this unsettled state, both as to the prin- 
ciples which should govern the administration of quarantines, and the 
varied action of different governments, when, in 1850, a convention, with 
reference to some uniformity of principle, was held at Paris. 

It consisted of representatives from all the principal European powers. 
They were medical men, and with them were associated also the consuls of 
the respective countries represented in France. Discussions of a purely 
scientific character were ignored ; confining themselves to facts generally 
accepted, and by the aid of mutual concessions, they arrived at a code of 
international sanitary regulations, which, though since modified in many 
particulars, have remained the basis of all subsequent quarantine legisla- 
tion. Among them I find many of the provisions of the law now in force 
in this State. I cannot enter into an analysis of its provisions, but who- 
ever reads it carefully will see that it is based upon a study of the cause 
and progress of the diseases which it is intended to intercept, and, almost 
for the first time, places the administration of these establishments in the 
hands of medical men. It is not inappropriate to quote an extract from a 
paper by the Minister of Agriculture and Commerce, written just before 
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this convention. He writes: “The question of quarantine is one of those 
questions of public hygiene which the government cannot decide, and 
which can only be resolved, either by the Academy of Medicine, or the 
Academy of Sciences.” 

_ The spirit inspired by this convention awakened a new interest and en- 
thusiasm on the subject, and was the initiative to the subsequent gathering 
at Constantinople some fifteen years later. An energetic impulse was 
given, not only to the study of restrictive measures, but the still more im- 
portant duty, the application of public hygiene to the prevention of epidem- 
ics, if possible, at the source — to stifle them in their exotic cradles, or, at 
home, in removing the causes by which they are propagated, thus each 

_ diminishing the zones over which they can spread. 

In looking over quarantine legislation as enacted at different times in 

this State, we are first struck with the freedom from the trammels and 
_ prejudices and formalities which so long marked all European enactments. 
_ Each principle seemed to spring from the practical necessity of the occa- 
sion, and was generally the result of the experience afforded by some epi- 
_ demic of fever just passed. 
The first legislation: was in 1784, and compares most favorably with con- 
_ temporaneous European enactments. Yellow fever was then a frequent 
 visitant at this port, appearing as an epidemic nearly every year during the 
latter part of the last and the early years of the present century. Another 
_ principle, as the result of these repeated epidemics, was early established, 
namely, that all vessels from foreign ports, and all coasting vessels, coming 
from south of Cape May at certain seasons of the year, should undergo 
sanitary inspection on entering the port. It is evident that the natural his- 
tory of yellow fever was not fully understood, or we should have no such 
' clause as this: ‘‘ Vessels to be detained thirty days at quarantine, and 
_ twenty days after discharge of cargo. Cargoes to be detained subject to 
the decision of the health-officer. Crews and passengers to be detained 
_ twenty days after the last case of yellow fever, or twenty days after sailing 
from an infected port.” What would become of West India trade if such 
_ orders were now enforced? Yet a provision, containing almost similar 
_ regulations, stands now in force upon the statute-book. The whole tenor, 
_ however, of legislation has been to recognize the opinions and decisions of 
- medical men in the quarantine enactments ; and, as a rule, they reflect the 
current opinions of the mode of dissemination of the epidemics they were 
intended to contravene. It is not necessary in this connection to recount 
the present practice with regard to pestilential diseases. I need only say 
in passing, that, as now constituted, the establishment is most complete in 
y all its appointments, and fully equal to the sanitary requirements of the 
_ times. For the present there are still a few general considerations con- 
nected with the subject to notice before proceeding to the study of the 

Special diseases. 

We are now prepared after a very hasty historical sketch of the origin 
and growth of the systems of quarantine, to consider their prophylactic 
. value. I am aware of the varied opinions which exist on this point, both 
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in this country and in Europe, of partisans who on the one hand deny all 
sanitary value to their restrictions, and of those on the other, who claim for 
them exaggerated benefits. On looking closer at the school which opposes 
all sequestration, I find, almost invariably, that their opinions are formed 
and based upon the surroundings and climate of their particular locality — 
surroundings where, from the nature of their relations to neighboring coun- 
tries, no restrictive measures, save those which could be effected by a cor 
don sanitaire (a system found totally inefficient in thickly populated 
countries, and only applicable in sparsely-settled districts), could be applied ; 
and, on the other hand, countries situated in latitudes where the exotic pes- 
tilences, all of which find their endemic dwelling in the torrid zone, can, 
with the exception of cholera, find but a short season when temperature 
and hygrometric conditions would favor their development. 

Such persons, studying from their own stand-point alone, attempt to 
apply general principles to all localities : a fallacy too absurd for contradic- ~ 
tion. Quarantines are not essential to the higher regions of the temperate 
zone, nor to the localities in the torrid, where climate and temperature 
readily make yellow fever and cholera endemic. Strange as it may seem,, 
there are still partisans who have their objections, upon the blind belief 
that there is a mysterious, intangible principle in the propagation of epi- 
demics, and so deny the benefits of preventive measures. 

The question naturally arises, how far is sequestration advisable against 
exotic contagious diseases. 

This sequestration is only advisable in localities where a general 
supervision of the arrival of such diseases is casé/y made, and which are 
separated, so to speak, by a natural zone of isolation from suspected dis-— 
tricts. Such are localities on islands or cities, where the entrance of the 
disease would be almost wholly by sea. In such places the necessary régime 
is easy of application. ‘This is shown by the almost total immunity which 
this city enjoys from yellow fever, for not a season passes, but numerous ~ 
cases are taken off of vessels and detained in the quarantine hospital. — 
During the cholera of 186s, many islands of the Mediterranean enjoyed | 
an entire immunity from the disease. On the other hand, where topograph- — 
ical conditions are less favorable, this isolation from contagious diseases is - 
almost impossible, and consequently it is illogical to impose such conditions — 
upon them. : 

Still another series of conditions would modify the application of these ~ 
measures. Such are countries situate in the endemic zone of the disease © 
which it is desired to restrain. Before deciding, then, upon its application ~ 
for any given locality, we must determine whether it does not already exist 
there ; it may be in complete evolution, or as a localized germ. ‘To apply 
restrictive measures without first determining these facts, is to establish 
useless barriers, and renew under another form one of the principal abuses 
of the old system. ‘The limits of this zone of endemicity are often difficult 
to decide, still a solution so far as yellow fever is concerned has been” 
reached. The establishment of quarantines along our southern seaboard 
has shown that its endemicity scarcely reaches our shores: in other words, 
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that, with the exception of a small portion of our southern coast, the dis- 
ease is exotic. Still another set of conditions neutralizes the benefit of 
restrictive measures? Certain countries are too distant from the seats of 
pestilence, or enjoy climatic conditions so peculiar, that these affections 
rarely find alodgment. ‘Take, for example, England : for the past two cen- 
turies her ports, relatively to the other ports of Europe, offer a remarkable 
immunity, when we take into account the extent of her commercial rela- 
tions, against pestilential diseases. Shall we, then, say that the system of 
free pratique, which prevails in England, should be employed on the Con- 
tinent? Her immunity from yellow fever is the natural condition of her 
climate: this malady, while severe on the coasts of Spain and Portugal, is 
naturally mitigated as we ascend the Atlantic coast, until in England it 
finds a temperature wholly unsuited to its development. The same argu- 
ment applies to the cities farther north than this on our coast. 

Shall we, then, in the presence of such marked differences, arising from 
topographical conditions, proclaim the complete inutility of quarantines, 
even in localities in which, at the moment of danger, every avenue cannot 
be guarded? The transmission of epidemics through channels of human 
communications is too capricious to guard every avenue and manner of 
contact. All know, however, the special susceptibility of seaports, the 

* guarding of which should be one of the principal preoccupations of the 
sanitary authorities in time of epidemic. If we cannot absolutely stop 
every method of penetration, we diminish, to a great degree, the chances, 
and preserve intact our commercial centre. 

The port of New York, regarded in this aspect, presents peculiarities 
which require a moment’s consideration, not with reference to her position 
to the yellow fever zone, from which, since the use of steam transit, the 
passage is made within the period of incubation of that disease, and 
where, without a supervising control, the infection is liable, during certain 

months of the year, to be brought into the city, but rather to the peculiar 
feature presented by the emzgration to this port. Nearly four hundred 
thousand persons, cabin and steerage, enter annually, not from a single 
port, or the inhabitants of a particular nationality, but from every country, 
and every principal seaport of Europe. It is thus in an especial manner 
liable to the incursion of epidemics raging in any portion of Europe, and 
experience has shown that their influence is conveyed to New York easier 
than to England. A large emigration of Poles, Finns, and Wallachians, is 
taking place, and, as they come from the direct neighborhood, where cholera 
enters Europe, and where it has been more or less epidemic for the past 
five years, it imposes a constant vigilance upon the sanitary condition of 
those coming from such countries. These emigrants are lacking, too, in 
even the ordinary habits of cleanliness which characterize those from the 
more western portions of Europe ; wearing whole suits of leather, it may 
be for months in succession, the clothing becomes in an especial manner 
easily contaminated, and, when so, impossible to purify. ‘The limits of a 
paper will not permit a recital of the practices which govern the inspection 
of these vessels, for it covers not only the prophylactic measures involved 
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in the principle of quarantine, but also the general hygienic regulations i 


which pertain to the comfort and well-being of the steerage passengers, — 


Indeed, the functions of the department are now extended to everything 
which pertains to their hygienic condition ; so that, while the community, 
on the one hand, is protected, the passengers are maintained as cleanly as 


the crowded quarters permit, and a system of aération and a frequent send- — 


ing on deck is enforced. 
It may be asked, “Are not the ports from which these emigrants sail 


equally exposed as this port?’”’ We answer, Decidedly not ; they seldom — 
receive from sea any of the passengers which they send to us under such — 


crowded conditions. ‘The emigrants reach those ports in small parties, by 
rail or otherwise, and it is only when a thousand to fifteen hundred are 


crowded in a limited space that the germs of contagious disease spread — 
with such fearful violence. On land a single case may be promptly isolated ; © 
not so, however, on shipboard. Isolation and sequestration are almost im- 
possible, while all concomitant influences, such as confined air, filth, bilge- — 


water, and dirty clothing, are so many fostering influences for the germ. 


If the general principles we have expressed are correct, it will not be ~ 
difficult to make the particular application, not only to any given locality, — 
but also with reference to the particular disease it is desired to contravene. — 


Such application must be founded upon the natural history, the manner of 
transmission, and the period of incubation of the disease, and, in shaping 


restrictive measures, all incidental circumstances must be borne in mind. ~ 
Whenever rational hygienic measures are faithfully pursued, not only at the 
source of the infection, but also on vessels in transit, it should be a power- — 


ful modifying element, in the restrictions applied to passengers, cargo, or 
vessel, on their arrival in port. 


THE TRANSMISSIBILITY OF YELLOW FEVER AND CHOLERA IN THEIR RELA- iy 


TIONS TO QUARANTINE. 


YELLOW FEVER. — Yellow fever is a transmissible disease, its place of ori- 


gin being, probably, certain of the West India islands and portions of the 


shores of the Gulf of Mexico. Its prominent characteristics are: a feeble — 
condition, vomiting of black matters, hemorrhages, and a yellow coloration — 
of the skin, more or less constant, but which is usually most marked after — 
death. The enumeration of symptoms indicates, at first sight, a general dis- _ 
ease — an intoxication produced by a specific principle — which extends its — 
action to the whole economy. It does not always present the same inten- — 
sity. While usually assuming the severe form, we may have also merely out- 
line or typical cases, which, to the sanitarian, are as much to be dreaded as — 
the more decided. ‘These half-sick often deceive the most rigid scrutiny; — 
yet they possess the same specific element as the graver kind, and, in point 


of contagion, the same danger. Quite as much as the lighter forms of scar- 
let fever or small-pox convey the specific germ, so do these outlined cases of 
yellow fever. 





It is not necessary, in this connection, to enumerate the epidemics of yel- | 
low fever, even along the different cities of the Atlantic coast. It has 
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appeared as far north as Boston, nearly two hundred years since, followed 
by several outbreaks during the latter part of the eighteenth century ; while, 
in New York, during the last century and the early years of the present, it 
was marked by several epidemic appearances. It has become a yearly visi- 
tor at the port — not a summer passing but from twenty to sixty cases are 
treated at the quarantine hospitals. 

Yellow fever can, so far as the greater part of the shores of the United 
States are concerned, be termed an exotic disease. When and where are the 
precise spots of its origin will probably never be known. It is never shown 
on our shores except by importation. Once introduced, it may develop and 
propagate, but never spontaneously. Limited as seems originally to have 
been the extent of territory from which it could claim origin, that territory 
has, through human intercourse, been very greatly extended ; and there are 
now few places in the tropical and semi-tropical coasts of the Atlantic but 
what may be termed starting-points for the spread of the pestilence. In this 
connection it should be noted that, while the disease has been known on the 
Atlantic coast for over two centuries, it is only within the past thirty years, or 
thereabouts, that its appearance has been established on the coast of the 
Pacific. This, in part, may be accounted for by the difficulty of transmit- 
ting it, even in the hold of the ship, around the cold and wintry climate of 

~ Cape Horn ; but also by another principle, scarcely less potent — the differ- 
ence in the telluric aspect of the two coasts, the one offering conditions for 

_ apermanent zzdus, the other wholly different. Much of the tropical and semi- 

_ tropical coast on the eastern shore of the continent is low, flat— through 
which large rivers pass slowly and sinuously — and is eminently unhealthy. 
The western slope, formed through most of its extent by the chain of Cor- 
dilleras, presents a far less favorable field for development. 

The special sources from which the fever emanates are those marked by 
paludal conditions. An alluvial soil, scooped or argillaceous ; inundated, 
periodically, by long rains ; covered or bordered by mangroves ; channels 

_ with mixed salt and fresh water ; pools of brackish water, or lagoons, formed 
at the mouth of the tortuous, sluggish river ; these, and other paludal condi- 
tions — such as exuberance of decaying vegetation, subsoil infiltration — mark 

~the immediate spots from which the fever may propagate. Yet, even here, 

_ let me recall a remark made when speaking on the general subject of malaria: 
that, with its paludal origin, it is not necessary to suppose that there is 
an identity of cause between yellow fever and the forms of malarial disease. 

_ The two diseases have been repeatedly shown to exist simultaneously. 
The one is transmissible — the other is not; and, again, many countries, 

_ many localities exist which generate a deadly paludal but no yellow fever. 
We may say that the germ of yellow fever appears to be of an organic, 

_miasmatic nature — whether vegetable or animal cannot be affirmed — 
‘coming from endemic localities. These localities are exclusively found 
either on the borders of the sea or at the mouths of rivers, often in com- 
mon with paludal fevers proper, but differing from the latter in power of 
transportation for great distances, and preserving for a long time, without 

alteration, its reproductive germ. 
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Recognizing, then, the telluric influence in the origin of yellow fever, there — 
are certain local conditions which favor its propagation when transplanted, — 
First, its ravages are chiefly confined to low countries. Dr. Tower, after a 
careful analysis of all the localities in which it has prevailed in this country, 
finds none as high as five hundred feet above tide-water. Again, density of 
population is another element; it seldom assuming an epidemic form in 
localities containing less than five thousand inhabitants. Humidity of the — 
soil also exercises an influence. Soil saturated with water will preserve the — 
disease-germ. In this respect it presents a notable analogy to cholera. As 
with cholera, too, the social and hygienic conditions of a people exercise a _ 
marked influence in its propagation. It attains its greatest malignity among 
the filthy and impoverished, particularly if, as generally occurs, these reside — 
in the low and ill-drained localities of any city. A word should be said rel- 
ative to the acclimation of individuals. ‘The general impression is, that the 
residents of tropical latitudes are, to a great degree, exempt, its ravages — 
being confined to strangers or those unacclimated.‘ This is, however, the f 
case only when the disease is endemic. Let it appear for the first time in ~ 
any tropical regions, and natives are quite as liable to fall its victims as any ~ 
other class. Acclimation, therefore, is only to those who have passed a pre- 
ceding epidemic period, without having left the country, and who must have 
been more or less impregnated with the yellow-fever germ. As the germ of © 
yellow fever is, of necessity, transported from locality to locality chiefly by — 
vessels, either engaged in commerce or war, it becomes, to the sanitarian, a~ 
question of the first importance to determine whether the fever can develop © 
spontaneously upon the ship. If its spontaneity is possible, then sanitary — 
measures and precautions should not be restricted to vessels coming from — 
ports where the fever is known to exist, but to every vessel, in bad hygienic — 
condition, traversing tropical regions. The opinion of physicians of extended 
experience is unanimous against the hypothesis of spontaneous generation. 
If it were possible, how is it that it never appears in vessels from China or ~ 
India — vessels which, from the length of the voyage, and the long exposure 
to tropical heats, would seem to be in external conditions to favor the devel- 
opment? While, therefore, the vessel may not create the specific cause, it 
may become a powerful agent-for the concentration of the poison, independ- 
ent, indeed, of the crew themselves. This power resides in the interior 
arrangements, in the stowage of the hold, in the material and character of 
the cargo. We frequently see, on shipboard, the disease reappear if it has 
ceased, or become exasperated if already present, should some change be — 
effected in the stowage, no matter in what part of the ship this occurs. This 
persistence of infectious causes on shipboard is so remarkable, that some- 
times, after the unloading of the cargo, even for months, if the vessel is not 
thoroughly purified, every one entering the vessel is at once taken sick. 
While practically this cleansing on board of vessels engaged purely in com- 
mercial pursuits is easily and promptly effected, it becomes a very serious 
problem upon vessels of war. The more intricate construction of the lat- 
ter, the difficulty of reaching the innermost parts of the vessels, render thor- 
ough purification almost impossible. Dr. Bell of Brooklyn, for some years 





‘THE ORGANIZATION AND PRACTICE OF QUARANTINE. 415 


-a medical officer in the navy, has informed me that some of our vessels of 
; war, once infected, could never enter a tropical region, no matter whether 
_ the disease existed at the particular point or not, but that the fever would 
_ reappear on the vessel ; that, too, although the vessel in the mean time had 
i spent a year in cold latitudes, without showing the least suspicion that the 
_fever-germs lurked on board. It is this tenacity of the poison to the ship, 
_which induced the hypothesis of spontaneous generation. It would rather 
be a powerful consideration that there was a living, vital germ, of remark- 
_able tenacity whenever a favorite mzdus for lodgment was presented. It 
_ becomes magazined in the hold and sides of the vessels. 
_ While to certain ports on this continent the question of transmission of 
_ yellow fever might, with some show of probability, be questioned, yet, when 
_we have innumerable well-authenticated and observed instances of its trans- 
_ mission to European ports, and many of the more northern on this conti- 
nent, it would seem that point required no extended discussion, and it remains 
_ only for us to determine the modes and manner of the transmission. Prob- 
: ably, in the literature of yellow fever, the features of no one epidemic have 
_ been more carefully studied, and the surrounding circumstances more care- 
; am noted, than in that which occurred in St. Nazaire, France, in 1861. 
_ Situate entirely beyond the yellow fever zone, in 40° of north latitude, there 
+ was no danger of confounding the disease, or mistaking the modes of trans- 
mission. Every circumstance was most carefully noted from the very 
£ inception of the epidemic, by an expert commissioner, on the part of the 
- government. In the statements now made, therefore, many will be drawn 
from the study of that epidemic, without necessary allusion each time to 
the source. I may state that experience at this port, and all the other writ- 
_ ings I have consulted, fully corroborate the statements advanced. 
We have seen that the germ of yellow fever, having its initial point on the 
borders of the sea, or at the mouths of maritime rivers, in a comparatively 
restricted part of the equatorial regions, may leave these regions ; during 
_ transit it may be its presence is ranttested by the appearance of sioneese 
"among the crew ; then, on the arrival of the vessel, we see during and after 
its discharge, a series of accidents, which, starting from.a common source, 
go on to multiply, forming thus the starting-point of the many epidemics of 
_ yellow fever. We must now examine closer into the mode of this transmis- 
sion, to determine whether the vessel, the cargo, or the crew and passengers 
_are the agents. 

In the vessel the preponderating influence belongs to the old; there is 
a confined atmosphere, in which the morbific germ goes on concentrating, 
: and which, when the hatchways are open, allows the disease to appear, de. 
 stroying those who come within its influence, even at distances of several 
: rods. ‘Those necessarily most exposed are the stevedores, who work in the 
§ hold, unloading the cargo, and the coopers who repair the broken packages. 

_ The water of the bilge is also a favorite lodgment for the germ. If, in the 
| RPeurifcation of a vessel, this is overlooked, the disease, if once present, will 
_ almost certainly reappear. Certain cargoes or articles will transmit the 
_ germ, but their influence is secondary to the hold of the ship itself, and are 
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usually harmless unless the hold is already surcharged, so to speak, with 
poison. It may also be transported in the clothing of passengers and dun- 
nage of sailors. It is not, however, directly contagious from person to per- 
son. In the five years during which Dix Island has been used as a hos- 
pital for this disease, not a case has appeared among the attendants, or the 
residents of the Pak Of course, precautionary means are taken, the de- 
tails of which will be given when we speak of prophylactic measures. In 
this respect it stands in striking contrast to cholera. ‘The one is transmit- 
ted by influences entirely outside the individual himself, the other by influ- 
ences arising directly from the person affected. To apply botanical terms, 
the one is exogenous, the other endogenous. The pernicious influence is 


exerted not only upon those who are immersed in the infected atmosphere, 


but the poison may be carried by currents of air for greater or lesser dis- 
tances, and, if the exposure be sufficiently long, affects those thus sub- 
jected. It can be distinctly traced for over a thousand feet. 


Some practical points remain for us still to determine: (1.) The incuba- © 
tion — upon the decision of this must depend the length of quarantine ob- — 
servation, The result of many observations has fixed the duration between — 
two and six days; most ordinarily three or four days. (2.) Having con- ~ 
sidered the origin of yellow fever, the extent of territory in which it has © 
been acclimated, the manner of its propagation, and the duration of in- © 


cubation, we are prepared to consider the necessary prophylactic measures, 


I. Measures to be taken at the port at which the epidemic prevails. Di- — 
rectly, we have no control of measures to be applied there — indirectly, our — 


influence is felt, for the facility afforded to those who employ proper pre- 
cautions warrants them in following the suggestions given. 
As filth is the almost necessary zdus for this as well as all contagious 


germs, the utmost cleanliness on the part of the vessel, and the persons of — 


the crew, should be enforced. While the vessel is in port the bilge should 
be pumped out daily, and often sea-water pumped in until the water 


pumped out is clear. After the men have finished their day’s work, have — 


them take a bath and put on clean flannels, and do not allow them to lie ‘ 


upon the open deck ; wherever there is a poop-cabin, so much the better. 
If the bodies are cleaned, and clean flannel used, all the animal effluvia 


and sweat which remain on the surface are got rid of ; these are found to 


be a midus for the germ. Still one more measure experience has told is 


beneficial. It has been found that sailors, whose bowels are kept a little © 


active while in port, are less liable to take the fever, and if they do the at- 
tack is less severe. 


IJ. Transit of the vessel to this port. The hatches are to be kept open _ 


and the hold freely ventilated, whenever the weather will permit. It is in 
confined air that the virulence of the poison is concentrated. The bilge- 
water should be daily changed. On arrival at port, the duration of the 
traverse is first noted. If no sickness has occurred, and the passage has 
occupied more than six days, the crews, after thoroughly airing their dun- 
nage, and submitting it to fumigation, are discharged. It may be noted 
that the crews seldom take any part in unloading tthe vessel. Careful in- 
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spection of the cleanliness, as far as can be, is made by the inspecting phy- 
-sician. The hatches and all possible openings are kept open for twenty- 
four hours in the lower bay, so that the strong air which usually prevails 
there shall permeate every part ; everything is then closed tight, and fumi- 
gation, as thorough as can be, is made in all parts of the vessel. Arrived 
at the lighterage-station, the discharge is commenced at the earliest mo- 
ment ; there is absolutely no quarantine of detention ; for, if there be fomites 
on board, the longer it is allowed to remain in the hold and bilge, the more 
virulent it becomes : a little leaven leavens the whole lump. Here, so far 
as the cargo is concerned, fresh air is wholly relied on. The raising of the 
cargo on deck in the open bay, passing it to the deck of an open lighter, 
where it lies several hours for free aération, carrying it some miles across 
_the bay to a warehouse, so diffuse any fomites, that, in the two summers’ 
_ experience I have had, not a case of sickness has arisen from this source, 
_ and that, too, on very many vessels bringing sickness into port. 
’ Fumigation is daily practiced upon the vessel during the unloading. 
_ This discharge of cargo is performed by stevedores, who remain at the 
lighterage-station continuously, no one ever being allowed to go to the city 
for six days after he has labored upon a vessel. ‘The same rule refers also 
_ to the coopers, for you will remember it was stated that the great danger 
consisted in going into the hold of an infected vessel during the time of 
_ her discharge. When the cargo is entirely removed, the sides, and every 
part accessible, are subjected to scrubbing with brooms and water, after 
which a more thorough disinfection and fumigation follow, and the vessel 
‘is at once furnished free pratigue. She is thus actually returned to com- 
mérce sooner than if permitted to go to dock and be subject to the usual 
_ process of unloading. There is, therefore, so far as yellow fever is con- 
F cerned, no antagonism between commerce and quarantine. 
_ Should the vessel have sickness at the time of entering port, or have 
had sickness or death on the passage, the vessel proper takes the same 
course : the sick are at once taken off, and the crew or passengers, instead of 
being at once discharged, are subjected to surveillance until a period of five 
or six days from the last case shall have transpired. The large use of steam 
transportation between this and yellow fever ports modifies in some re- 
spects the foregoing regulations. Reaching, as they readily can, this port 
within the period of incubation, I have established the rule that five days 
must elapse from their departure before any passengers or crew can leave 
ship. As this time is more patiently passed at sea than lying in the lower 
bay, the time of passage is usually made to fill the entire period. While 
five days is not the limit of incubation, I must depend somewhat upon the 
_ doctrine of averages; that is, if, in a hundred persons, passengers and 
_ crew, no case of fever is developed during that time, taking into account 
_ the possibility that with some it may have been in incubation at the time of 
_ their going on board, I conceive there would not be one chance in five 
_ hundred for it to develop on the sixth day. Passengers, if no sickness has 
ay occurred, are at once allowed entry to the city. Should there have been 
‘f sickness, the course already indicated would be followed out. The steamer 
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is lightered and subjected to the same process of cleansing as in a sailing- 
vessel. It is readily understood that, with steamers, time is a far more im- 
portant factor than with sailing-vessels. With an average arrival of five or 
six weekly from yellow fever ports during the past summer, not one lost 
her sailing-day. Here certainly was no antagonism to commerce. ‘That 
our visits of inspection were not fruitless, is shown in that sixty-two cases” 
of yellow fever were taken from forty or more different ships during the 
past summer ; that the protective measures were efficient, in that not a case 
reached the city or came above the Narrows. 

I must now pass to the consideration of the remaining exotic disease, 
namely, cholera. Like yellow fever, its power of transmission has also been 
denied, and, when the epidemic ravages have spread over whole countries, 
general influences have been invoked to explain the ravages. With its 
more careful study, few, I think, will venture to deny, not only that it is 
transmissible, but also that it is contagious. In this, bear in mind the broad 
distinction between cholera and yellow fever. The latter has been stated 
as not strictly contagious, but transmissible through the media of many sub- 
stances, and the confined air and bilge of vessels. The former is, how- 
ever, directly contagious from person to person, and may be conveyed 
wherever there are routes of human intercourse, whether by land or sea. It 
is now, and has been for some time past, a favorite study to trace out the 
grand routes of the various epidemics which have, within the past forty 
years, so often scourged Europe and portions of this continent. We need 
here only refer to the results of those studies which have enunciated the 
principle of its transmission by the great routes of human travel. This is, 
then, the central fact of the study, that it is transmissible and contagious 
from the sick to the healthy, not by contact with the bodies of the sick, but 
with a material poison thrown off from their bodies, and capable of being — 
conveyed to a distance. ‘This recognized, we start from a presentable 
stand-point, and feel an assurance in efforts to prevent the spread of the 
pestilence. 

The question has often been raised, ‘‘ Why is cholera only an occasional 
visitant beyond the limits of its endemic home in certain provinces of Ben- 
gal?”’ It has been supposed that some unknown atmospheric conditions 
favor the extension of the disease at certain seasons, and not at others. 
True, as a rule, it is favored by high temperature, and checked by cold. ~ 
Still there have been serious local outbreaks during the winter season, in — 
India, Europe, and this country. Neither great moisture nor extreme dry- 
ness of air is essential for the prevalence of the disease, which has been 
widely diffused, and very virulent under the opposite extremes of moisture 
and of dryness. ‘The disease has sometimes been known to break out 
with sudden violence after the occurrence of a mist-laden or a dust-laden 
wind blowing from a neighboring infected district, and it has sometimes 
received a sudden check after the occurrence of a violent storm. Probably 
human occurrences explain partially this remittent character rather than 
the influences of telluric or physical agencies. In studying the habits of 
the people, it is found the outbreaks occur coincidently with certain great 
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_ fairs and pilgrimages, when immense multitudes are brought in close rela- 
# tion, with all the accompaniments of filth, and utter lack of all sanitary 
_ precautions. The cholera shows itself every year, with more or less in- 
i tensity, in an epidemic form, in places where the pilgrims gather. Many of 
_ these combine both fairs and religious ceremonies. A million of persons 
from every direction are gathered there to make their ablutions in the 
_ sacred waters. Passing the night upon the banks of the river, without any 
covering, they strive to enter the water as nearly as possible at the same 
time. Scarcely do the ceremonies commence than the disease breaks out, 
and twenty thousand have been known to die in eight days. Can we seek 
ni for a more efficacious mode of distribution? ‘These pilgrims are not alone 
_ confined to Hindostan ; but, over all countries where the Hindoo worship 
_* prevails, pilgrims come to these sacred shrines. They disperse to the 
_ northwest along the great caravan routes, carrying the pestilence in their 
~ train. <A similar mode of distribution is recognized in the immense pil- 
p grimages of Mohammedans to the sacred shrine of their prophet. 
_ While, therefore, recognizing the original spot and district from which 
_ cholera may radiate in an epidemic form, as also the means through which 
_ this distribution has been chiefly made, the question naturally arises 
_ whether or no it may become temporarily endemic or acclimated in any 
district. | 
~The acclimatization of disease. —The solution of this question becomes of 
ng the highest interest, when we consider the important bearing it has with 
_ reference to the origin and portability of several cholera epidemics. 
_ The first point of observation is, that neither yellow fever nor cholera 
_ becomes acclimated in every point, where for a season they may prevail 
epidemically. Yet, wherever they occur in a zone where the meteorolog- 
: B ical conditions and physical formation of the soil resemble their original 
starting-point, it is not improbable the germs may remain for periods 
latent, to reappear in activity under some special conditions, the precise 
nature of which we are not as yet cognizant of. The facts illustrative. of 
this, derived from yellow fever, are numerous and well established: those 
- of cholera bearing upon it are now undergoing lively discussion by epide- 
 miologists, both in Europe and this country. It is generally conceded that 
the starting-point, the #zdus of country, so to speak, from which both dis- 
eases sprang, is comparatively limited ; and yet we notice in the case of 
q yellow fever that it is permanently endemic, in a large portion of the trop- 
ical and sub-tropical regions of the Atlantic coast. 
It seems strange to tell you that yellow fever is older at all the northern 
_ ports of this coast that at New Orleans. Its first appearance in that city 
ef was in 1796, since which it has prevailed epidemically there thirty-five 
times, while not a season passes in which it is not more or less endemic. 
_ It appeared in Boston a hundred years previous to that date, nearly the 
same in New York and Philadelphia, and in Charleston ten times before 
its appearance in New Orleans. This seems the more remarkable, that, 
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tion, commercial intercourse, language, and government with both insular 
and Central America, where yellow fever had prevailed for centuries. 
Several other places in that zone could be specified, where similar condi- 
tions are shown to exist: so much so, that we cannot always locate the 
precise point from which an epidemic may spread. It is difficult to assert 
the same with reference to cholera. Its appearance is relatively far more 
recent ; its birthplace so restricted, its usual course through the medium 
of pilgrims so apparent, that epidemiologists have become accustomed to 
that source, and that alone, for the origin of every epidemic; and yet 
within the past year epidemics quite wide-spread have appeared, both in 
Russia and in this country, where the most diligent inquiry thus far has 
failed to trace the direct importation of the disease ; and how would it be 
strange or strained if the analogy of yellow fever were applied to cholera? 
Both diseases have a paludal origin, both are transported by what we must 
term, in our present state of knowledge, a germ, for the transmissible prin- 
ciple in both shows so many of the properties of animal and vegetable 
germs, we can relate it in no other connection. Now, all analogous forms 
of life readily propagate themselves whenever a suitable zzdus is presented, 
even far from their primitive origin, flourish for a season, pass into a period 
of quiescence, to reappear again after a season in all their first activity. 
The period of this dormant vitality is not known, and is it difficult to 
conceive of cholera what is now fully recognized of yellow fever? In the 
late cholera epidemic in Russia there was an interval of two years, 1867 to 
1869, when it would seem to have been latent, and to have reappeared 
without the importation of any new germ; and Dr. Pelikan, as Director of 
the Medical Department of the Russian Government, says of the epidemic 
of the last season, that, “ the infected localities being separated from each 


other by an immense space, entirely free from cholera, the idea of any | 
genetic connection between the epidemics which visited these localities, — 


falls of itself to the ground.” 
You are all aware of the wide-spread epidemic which has prevailed 


during the past summer in the Mississippi Valley. Starting in April in 


New Orleans, it pursued its usual course of propagation to all the princi- | 


pal towns along that river, varying in intensity in almost every instance 


with the cleanliness of the place, and the vigor of the local hygienic 


measures adopted to suppress it. Now, the most diligent, painstaking re- 


search has so far failed to trace it to importation. The heretofore recog- 
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nized necessity for such an introduction left no stone unturned to establish 
it in this instance. The local sanitary authorities of that city, early im- — 


pressed with the necessity of deciding the inquiry, have failed to find even 
the most distant trace of importation. The chairman of the State Board 
of Health of Louisiana gave the subject his earnest and prolonged re- 


search ; the physician to the lazaretto at New Orleans affirms that he ex- 


amined every vessel bringing passengers from European ports during the 
months of January, February, and March, that not a death occurred upon 
the passage, and not a case of diarrhoea was noticed. So far the universal 
negative testimony, of those whose duty would be to know, is entirely op- 
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_ positive relation can be established. I might add incidentally, that many 
_ of the telluric and meteorological conditions of the Lower Mississippi re- 


‘4 semble the Ganges, and that it would not be difficult at least to suppose, 
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_ posed to importation, and we are compelled to accept their report until a 


that the same dormant condition of the germ known to exist at the Ganges 
may occur at the delta of the Mississippi. If cholera be propagated by 


a germ, would there be a radical difference between that and all other 


germs? And yet, who has ever supposed that the germ, infection, or what- 
ever it is called, of small-pox, became any the less active, much less lost 
its vitality, because it did not always prevail in an epidemic form: or, 
again, who ever failed to see the characteristic pustule of the vaccine, even 
though it had passed through hundreds since its renewal? You readily 
see, gentlemen, the solution of this question has an important practical 
bearing. If the doctrine of even gwasz-acclimation be accepted, we must 
look even more closely than we have done heretofore to the fulfillment of 
all local hygienic measures. 

Do not misapprehend me; this is no effort to show that cholera may 


a spring de novo, wherever the external conditions of fomites and filth are fa- 


vorable to its development ; it recognizes the vital, living germ — the germ 
which, when active, produces cholera and nothing else ; still a germ which, 
when it has found its appropriate ~zdus, may remain for a season quiescent, 
until seasons and conditions conspire to have it display its full power as an 
epidemic. 

Perhaps it may be suggested here that the acclimatization of yellow fever 
is admitted, but not so with regard to cholera, since the germ of each is trans- 
missible in different ways. The germ of yellow fever not being generated 
in the human system, nor transmitted from person to person in any way, 
but generated ow¢szde, and taken up after the manner of marsh malaria, 
easily finds its acclimatization in the many articles in which it is transported, 
but that cholera-germ, generated in the individual, could only be transmis- 
sible by the actual presence of those suffering from it. This, it seems to 
me, is the strongest point of the argument against acclimation. Yet who 
will decide the length of time during which the cholera-germ may retain vi- 


a tality when in a favorable zzdus 2? Who will determine the length of time 


that the trichine or the tape-worm may continue in the cestoid state unless 
favorable influences for their development occur? ‘The little animalcules 
which swarm each mud-pool are, as the pool dries up, carried off with the 
floating wind, to reappear in full activity at the next summer’s shower. 
The epidemic in Russia has shown that the germ remained vitalized for 
two years at least ; how long would this continue under the more favorable 
influence of a tropical clime ? 

Dr. Macnamara states that if fresh cholera deecfa are dried on clothes 
and furniture, or in the soil, they retain their activity for years, if access of 
moisture be prevented. He had some of the deyecta which when fresh were 
mixed with sand and dried seven years before. Now, when mixed with 


a water, and exposed to the sun, they could not be distinguished from a fresh 


cholera-stool. 
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Having established that cholera can be transmitted, it remains to show 
how this occurs, what are the agents of transmission, how it is influenced 
by the different modes of locomotion, the crowding of persons, what are 
the attributes of the generating principle, the means by which it enters the 
organism. In the limited time remaining, these can be treated only in the 
most general manner. 


This contagion always follows the routes of travel, and never pro- 


eresses faster than it can be transported by an individual himself. In 
this is of course included all that pertains to his progress ; his baggage, 
merchandise, the vessel which carries him, everything indeed which accom- 
panies him. 

The poison of cholera is cast off with the characteristic discharges of 
the alimentary canal, and communicated to others in the following princi- 
pal ways :— 

By the soiled hands of the attendants who are not careful to wash be- 
fore taking their food. 

By means of bed and body linen, carpets, and other articles soiled by 
the choleraic discharges. 

The discharges finding their way into the sewers and into the soil may 
spread the disease in various ways: 1. By percolating through the soil into 
wells and other reservoirs of drinking-water. 2. By rising with watery 
vapor into the air. 3. By becoming dried, and then dispersed with the 
atmosphere in form of an impalpable dust ; or, in the words of Mr. Simon, 
Chief Medical Officer of the Privy Council, England, “ It cannot be too dis- 
tinctly understood that the person who contracts cholera in this country is, 
ipso facto, demonstrated with almost absolute certainty to have been exposed 
to excremental pollution, excrement-sodden earth, excrement-reeking air, 
excrement-tainted water.” 

Nor is it essential for this contamination that the infected person should 
be laboring under the full access of cholera symptoms. The affection is 
just as certainly transmitted, and probably more frequently, by persons suf- 
fering from mere choleraic diarrhoea. ‘The essential germ is the same in 
both, and the choleraic diarrhcea of one will develop into the malignant 
form in another. Whenever it passes by a sudden leap from an affected 


locality to one not as yet poisoned, it is probably by some such transporta- | 


tion. Persons so affected are moving about, it may be travelling in cars or 
on river steamboats. Each dejection, miles separate, may disseminate the 
poison in the particular locality. Numerous authenticated cases are on 
record of propagation in this manner, and, during the epidemic of the past 
summer in the Mississippi Valley, its capricious meanderings were many 
times traced by this mode of transmission.: Its importation to this coun- 
try is of necessity by ships, and, as by far the greater portion of people 
enter this port, the danger from this source is relatively greater here than 
in any other. To show the activity it acquires after being retained for a 
time on board, let me recite the following fact: The steamship “gland 
arrived off Halifax, a few years since, with cholera on board. A pilot, 


with an assistant and his son, went off to the ship in an open boat. MHear- 
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ing that there was sickness on board, the men remained in the boat, which 
was towed at a considerable distance astern by a ten-fathom line. In this 
way the ship with the boat in tow was conducted to her place of anchor. 
The pilots then went on shore, and were never on board the infected ship. 
In the course of the next two days both men were seized with cholera, and 
one died. Both men communicated the disease to their families. In the 
family of one there were three cases, but no death ; in that of the other, 
besides the father who died, there were four cases, and two deaths. The 
only other cases of cholera in Halifax at that time occurred in the family of 
aman, whose two children were seized, after playing with soiled bedding 
which had floated on shore from the infected steamer ; one child died, the 
other recovered. ‘The mother also took the disease and died. Surely if 
disease was ever communicated by infection, it was so in the case of these 
three families, the different members of which were in various ways brought 
into contact with the infecting material imported by the steamer. 

An indirect proof of the contagiousness of cholera is afforded by the fact 
that the disease has never reached certain countries which, being separated 
from India by a wide expanse of ocean, and having little communication 
with that country, have escaped the infection. Among the countries are 
Australia, New Zealand, and the other Pacific islands ; the Cape of Good 
Hope, and the southern part of the west coast of Africa; the Azores, Ber- 
muda, Iceland, the Faroe, Orkney, and Shetland islands, and the western 
coast of South America. 

Of the agents for the immediate transmission of cholera, zmpure water 
plays an important part. Whoever has kept pace with the many writings 
on cholera, will see the importance which of late years has been attributed 
to impure water as an excitant of cholera. Not only on the general prin- 
ciple, that water rendered impure by the presence of large quantities of 
organic matter, favors the spread of an epidemic, but also from water con- 
taminated directly by cholera excretion. Now that public attention is fully 
awakened to this matter, and also the fact that, almost for the first time in 
this country, the epidemic of the past summer was carefully noted in many 
places, we have many interesting proofs establishing this source of poison- 
ing. In the first case which occurred in Lexington, Kentucky, the dejec- 
tions were thrown out, so that by percolation they reached a well situate 
near by ; twelve subsequent cases were clearly traced to this water con- 
tamination. In this connection, I can as advantageously notice as else- 

_ where, that out of a certain number of persons who are exposed to cholera 
contagion, whether by impure water, contact with excretions in any form, 
_ but a moderate percentage really suffer from such exposure: thus out of 
nineteen persons known to have drank inadvertently of water, in which 
_ cholera excretion had been thrown, but jive suffered from the disease. Ob- 
- servations show that in a crowded community, apparently equally exposed 
to the same influences, the above figures are not far from the average, of 
those who will show actively the contamination. It happens, then, that.a 
large majority of persons exposed to cholera-poison escape completely, or 
incompletely, though of the latter there are far more than of complete im- 
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munity. Of this category are the great number of choleraic diarrhceeas 
known to prevail at the time of an epidemic. This immunity may extend ~ 
to entire communities, for, after the recent presence of an epidemic, there © 
is an indisposition for another, even though there may have been an entirely _ 
new importation ; a condition somewhat similar to what we noticed in yel- — 


low fever — the community is for the time acclimated. 


Let me return, however. Another fruitful mode of contamination is from — 
soiled clothing. Again and again has it been carried into perfectly healthy ~ 
districts by sending into such localities clothing which had been soiled by ~ 
those suffering from the disease. ‘Those, too, who wash such clothing are ~ 
peculiarly exposed ; indeed, it should be an established axiom that no con- ~ 
taminated clothing be washed until it has first been thoroughly immersed 
in some disinfecting fluid. Here, too, I may notice a clinical fact which is : 
of practical value. ‘There is good reason to believe that the fresh cholera- ~ 
stools are nearly if not quite harmless ; that their greatest infecting power — 
coincides with the stage of commencing decomposition, and that in a more © 
advanced stage of decomposition they again become harmless. The prac- © 
tical deduction is obvious: that attendants may, almost with impunity, wait — 
upon those affected if the dejections are immediately thrown in some disin- ~ 
fecting composition, and care is taken to wash the hands and promptly © 
remove soiled clothing. In addition to these direct modes of communica- ~ 
tion, the virus may be diffused through she air, and thus enter the system ~ 


by the lungs. Its rapid dissemination in a locality attacked, the simultane- 
ousness of a great number of cases in a given agglomeration of persons 


where contact has not been possible, the fact that persons may be attacked ~ 
at a short distance from the suffering case, favor the proposition, and 7 
attest to the volatility of the cholera-germ. ‘The distance to which the prin- ~ 
ciple can be, in this way, transported, is probably limited, but still must be ~ 


recognized in studying the active modes of propagation. 


Pettenkofer, who has given to the subject long and patient study, insists © 


that soil-saturation performs also an important part in this propagation ; 


z. ¢., that a porous soil, easily permeable to air and water, coinciding with — 
an elevated water-level from subterranean springs, and especially coinciding ~ 
with changes in the level of these waters, becomes an active agent in dis- ~ 


engaging the poison once brought to it. 


We have now no difficulty in understanding that cholera is a disease 
capable of being rapidly communicated from the sick to the healthy over ~ 


an extensive population, and yet that, with ordinary precautions, the im- 


mediate personal attendants on the sick incur scarcely any risk of infection. ~ 
In this respect, there is a very close resemblance between cholera and 
typhoid or enteric fever. The alimentary canal is in both diseases the — 
chief if not the sole outlet for the poison. The bowel-discharges are the — 
means for the infection, and, whereas the fresh secretions are comparatively — 
innocuous, the subsequent fermentation of the discharges from a single — 


patient may infect the drains of an entire district. Hence it follows that the 


inhabitants of a house with untrapped drains, half a mile or more away, — 
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may incur three times more risk of infection than the sick man’s nurse or & 


doctor. 








THE ORGANIZATION AND PRACTICE OF QUARANTINE. 425 


Having established the proposition that cholera can be transported, and 


pointed out some of the principal modes by which it is transmitted, it re- 


a 


_ mains, in order to complete the picture, to fix the duration of the incubation, 
_ for cholera, like all contagious diseases, requires a certain time after its in- 


troduction into the system to develop its specific character. The congress 


F of 1865 at Constantinople discussed this point long and fully ; for the fact 
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that the period of incubation may be from a few hours to (as many asserted) 
several days, necessarily called forth the most varied opinions. It is prob- 
able some of this diversity would be reconciled if the choleraic diarrhea, 
which so often precedes the more intense symptoms, could be more rigidly 


determined. In the practical operations of the quarantine, we cannot, from 


its greater facility of transmission, take the average incubation, as in yellow 
fever, but rather extend it beyond the extreme period, say éen days. 

It now remains to deduce the preventive measures, based upon these 
views of its history and modes of transmission. Our remarks will apply 
only to those applicable to its ingress by way of the sea. First, then, no 


_ arbitrary rules can be laid down which shall be applicable to all vessels. 
Every arrival of a vessel with cholera must, having in view all the general 


laws we have laid down, be judged by the particular features which belong 


_ to that case. While, as a rule, every vessel, its passengers and crew having 
_ had cholera upon its passage, or at the time of its entry, should be subjected 
at least to a quarantine of observation, still this rule is not without excep- 


tions. For instance, two steamers entered the harbor last fall, having had 


deaths from cholera, and another with one well marked, and several of 


choleraic diarrhcea on board, neither one of which was detained more than 
twenty-four hours ; and yet I felt quite secure in allowing them to proceed 


_ to the city. Why was this? In the first, the case was a cabin-passenger. 
_ The nature of the disease was almost immediately detected by the surgeon. 


At once absolute isolation was enforced, passengers from neighboring state- 


_fooms were removed, dejections disinfected, and care taken with reference 


to soiled linen. Seven days had elapsed since the death ; when the vessel 


entered, the state-room had been scrupulously cleaned and disinfected daily. 
_ Here, then, every intelligent preventive measure had been employed ; the 


time of incubation, when any passenger having contracted the disease before 


entering the vessel, was past, and, in view of the measures employed, I had 


_ only to consider the possibility of contamination from the particular case. 
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The other death was in the steerage, so sudden that the surgeon was not 


_ informed until actual collapse. On inquiry, no dejection had taken place 
except at the water-closet into the sea; none occurred after the collapse ; 
_ the clothing was at the time examined to see whether any stain was upon it ; 
_ the body was at once thrown overboard, all the effects disinfected, and ten 
_ days had elapsed since the death, on their arrival. Wherein would a 


quarantine of observation have helped me in this matter? 

In the case of cholera which entered the port, every precautionary meas- 
ure had been adopted; the most rigid examination and inquiry could not 
detect other cases of choleraic diarrhcea than those referred to. The period 


_ of incubation, from acquiring it before entering the ship, had passed, and, 
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with no evidence of contamination to others, the vessel was allowed pra- 
tigue. 

In acting in this manner in the above three instances, I but followed ona 
limited scale what is universally recognized by all the European govern- 
ments, and to which all their later efforts have principally tended, namely, — 
to suppress the disease as far as possible at its source. They feel that the © 
great field for precautionary measures is in the home of the disease, and the — 
local governments are, as far as possible, discouraging the great pilgrimages, _ 
with the large agglomerations of people, and their subsequent religious rites, — 
with already an appreciable diminution in the routes of transmission. 

A vessel arriving, however, with several cases on board, would be com-, — 
pelled to undergo the full ordeal of precautionary measures. The pas- — 
sengers would be removed from the vessel, subjected to a quarantine of ob- — 
servation ; any sick appearing be promptly removed to the hospital located ~ 
on another island, a mile distant from the island where the quarantine of ~ 
observation was enforced. In the mean time all clothing would be thor- — 
oughly washed, aired, and disinfected, and, when eight days had elapsed ~ 
without the appearance of a new case, they would be allowed to leave. In 
the mean time the vessel, after being subjected to thorough cleansing and — 
disinfection, would be allowed pratique. . 

In the restrictive measures there is no blind formalism, nor any mysteri- 
ous proceedings. All are deducible from the accepted notions of the ~ 
history, nature, and modes of transmission of the disease. If this principle 
is faithfully carried out, there will be no antagonism between sanitary and — 
commercial interests, but most of the measures adopted in behalf of the — 
one will indirectly promote the prosperity of the other. 











PRINCIPLES AND PRACTICE OF QUARANTINE AT THE 
| PORTO CHARLESTON, S. C. 


By ROBERT LEBBY, M. D., 
flealth Officer of South Carolina. 


THE principles expressed and required by our quarantine code in South 
Carolina, is the prevention and non-introduction of contagious and epidemic 
disease into the sea-ports of the State, by vessels trading therewith, and the 
extension of such disease into the cities and towns by such communication, 
and causing as little annoyance to commerce as possible, while at the time 
_ affording perfect protection to the health of our citizens, from such com- 
mercial intercourse. 
_ ‘To illustrate the principle and practice of our laws and their execution. 
' Vessels coming from ports, where at the time of departure no contagious or 
infectious disease existed, they are visited, and their condition examined 
‘into, and are detained no longer than to make the examination by the 
_ boarding officer. 

Vessels arriving from ports, where such disease existed, and there has 
_.been no case of sickness during the passage, are detained from fifteen (15) 
- to twenty (20) days; during said detention, they are thoroughly cleansed, 

fumigated with sulphur, carbolic acid, etc., clothing, bedding exposed to 
the air frequently when the weather will admit, and the vessel painted. If 
no case of disease occur she is allowed to proceed to the city. Secondly. 
‘If a vessel arrives from an infected port, and has had cases of sickness on 
_ board after leaving port, she is quarantined thirty (30) days and even longer. 
_ The sick are immediately removed to the lazaretto eight miles below the city, 
with the bedding and clothing used by the sick, which are burnt on the island, 
-as soon as the patient enters the hospital. If death takes place, the clothing 
worn is buried with the body. If they recover, as soon as convalescence 
_ takes place, they are disrobed of the clothing worn to that period, and the 
same destroyed. The body is carefully sponged with a weak solution of 
Spirits, carbolic acid, and lukewarm water, and an entire fresh suit furnished. 
The hospital sheets are immersed in kettles of boiling water with carbolic 
acid, and not used again for several weeks. ‘The vessel is treated in the same 
manner as before mentioned, and no communication held, except by the 
Health Officer’s boat. She is anchored at the lower anchorage ground oppo- 
site the lazaretto ; those without are detained at the upper station in front 
nearly of the Health Officer’s residence. The Health Officer and assistants 
are required to reside at or near the quarantine ground from which point 

vessels are boarded and examined on arrival. 


i 
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By a close and rigid adherence to these rules of practice as required bya 
our laws of 1868, and first put into operation on rst May, 1869, not a single — f 
case of yellow fever has been brought into the city of Charleston, while 
under my supervision of the coast quarantine of the State. Every summer, - 
vessels arrive from infected ports, with and without yellow fever, between the 
rst June and rst October, excepting the summer of 1871, when no arrivals” 
with disease from any West Indian ports came in. ‘Two vessels from New ~ 
Orleans with one case of remittent fever each, arrived. ‘The quarantine 





te 

register for 1871 records as follows, namely, — F 
# 

On June 8 arrived from Matanzas, healthy, 13 days’ passage, quarantined 10 days, 
On June 12 arrived from Havana, healthy, 4 days’ passage, quarantined 12 days- 


On June 15 arrived from Matanzas, healthy, 11 days’ passage, quarantined 10 days: ~ 
On June 22 arrived from San Juan, P.R., healthy, 12 days’ passage, quarantined 10 days, — 
On July 12 arrived from New Orleans, remit. fever, 14 days’ passage, quarantined 11 days. — 
On Aug. 25 arrived from Havana, healthy, 14 days’ passage, quarantined 30 days. 
On Aug. 30 arrived from New Orleans, remit. fever, 13 days’ passage, quarantined 7 days, 













Five of these vessels were in ballast — one with tobacco, and one with 
staves, etc.; two last from New Orleans. The arrivals on 12th and 15th” 
June did not go up to the city but loaded up Ashley River with phosphate” 
rock, not nearer to the city than four hundred yards. The first on 8th 
June loaded at one of the warves with cotton, and sailed in the second week 
in July for a port in Spain. During the month of July of 1871, there were 
no arrivals from the West Indian ports, and only one from New Orleans. 
It will be observed there were five (5) arrivals from the West Indies during” 
June, healthy crews, and in ballast ; the last on 22d, and remained in the — 
city after leaving quarantine to 12th July, when she sailed for Spain. This” 
vessel with the days’ passage and quarantine detention of twenty-two days, , 
remained perfectly healthy. 2 

I have digressed a little from the caption of the subject, to give a candid” 
and honest “statement” of our practice in the execution of the important 
trust committed to my keeping, yet notwithstanding our rigid enforcement of — 
law, the yellow fever made its first appearance in the city of Charleston on 
3d August, 1871, in a populous part of the city. A journeyman baker living” 
in a large steam bakery, three stories high, and he occupying a room in the © 
third story. From this stand-point, considerable distance from the wharf 
where the vessel from San Juan loaded, not contiguous to any sailors’ board-— 
ing-house, or their usual places of resort, this fever first commenced, and in 
its progress crossed and recrossed localities, as the wind would change from 
N. E. to E. to S. E., and backwards, until it extended over the whole city. 
We have here an example or instance, that with a well executed quarantine, © 
with no arrivals from infected ports, that a lapse of forty-two (42) days after 
the arrival in June, the disease appears. In this case, it is strong presump-— 
tive (I may add positive) evidence that unless the sanitary police of a city 
are rigidly observed and enforced, that epidemic yellow fever can originate 
and extend over a city whose condition is such as to cause it. If there had 
been no quarantine, or a lax quarantine, these visitations would be more 
frequent, as in 1849, 1852, 1854, 1856, 1858, 1860, and 1864. In 1865, the 
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Federal officers in command of the city had it thoroughly cleaned, and 


sanitary police rules rigidly enforced. It continued clean and healthy, 


until the filling of low places with the scavengers’ garbage, and opening of 
grave-yards within the city for the interment of the dead—the contents of 
sewers and drains put upon low lands, etc., etc., under the civil government. 


While such neglect of common sense sanitary regulations are permitted, no 


quarantine acts, however rigidly executed, can prevent the existence of 
epidemic disease. Such is the history of the fever of 1871 in this city. It 


was not of West Indian or foreign origin. xferience has fully shown that 
_when incompetent officers are intrusted with the execution of such important 


trusts as quarantine acts, it is a serious defect in the appointing power, 


_ which exposes whole communities to serious calamities. One of the defects, 
says Dr. Brown, “is the paucity of salary.” A second that their appoint- 
'ments depend “upon political party influences,” without regard to intelli 
gence or education. 


REQUIREMENTS. 


The first, and most important requirement wanted is a uniform system of 


_ quarantine laws on the Atlantic and Gulf coast. I do not mean a system 
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_ to be inaugurated by the United States government, but the several states, 


the same code to be enforced at every station in each jurisdiction, and 
adopted by each state, namely as in New York and South Carolina. 

Second. A uniform system regulating the charge for permits on visitation 
and discharging a vessel. It should be the same at every station on the 
coast, or abolished altogether. 

Third. Telegraphic, confidential intercourse between health officers com- 
municating the first cases of yellow fever, cholera, etc., and any information 
deemed essential to each station. This interchange of information should 
be monthly, or oftener if necessary. 

Fourth. The careful examination of log-books of all vessels arriving at 
quarantine stations. More particularly vessels from the West Indies, Cape 
de Verdes, and along the track of the southeast trade-winds. A knowledge of 
atmospheric currents is of signal importance to health officers in tracing 

the progress of epidemic yellow fever, and can only be obtained from log- 
, books of vessels traversing the great highway of nations. Notes of the pre- 


- vailing currents carefully taken in each particular latitude from date to date, 


collated, and sent by each health officer to the Secretary of the Health 
Association to be consolidated and utilized, would prove of great advantage 
to science, especially physical science. For more extended views, consult 
Humboldt, also Ehrenberg, Maury, and Semmes,” in reference to the whirl- 
wind dust of the valley of the Lower Orinoco, which can be identified with the 
rain-dust of the Cape de Verdes as one and the same. A great deal is yet to 
be learned respecting the atmospheric currents in their relation to the 


_ propagation and extension of epidemic disease. Much more can be said on 


this subject. I have already occupied too much attention, more than I in- 
‘tended, and here conclude these imperfect remarks hastily put together as 
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a public duty incumbent upon every Health Officer when requested to do so. 


























SOME ACCOUNT OF YELLOW FEVER AS IT APPEARED IN” 
NEW ORLEANS IN 1873. 


By S. C. RUSSELL, M. D., 
Secretary Board of Health of Louisiana. 


WitHovut doubt, the first case of yellow fever, which occurred in the 
Mississippi Valley, during the year 1873, was in the person of José Maria 
Arua, mate of the Spanish bark Valparaiso. This bark left Havana, June | 
the 16th of the present year, in ballast, and arrived at the Quarantine Sta- 
tion, on the Mississippi River, June 24, and was detained there three days; 
after which she was released, and permitted to come to the city, arriving ~ 
June 26th. She was docked at the head of Second Street, in the Fourth” 
District (two miles above Canal Street) ; the business centre of the city. As” 
to her treatment at the Quarantine Station the following letter from Dr, 
George Howe, Resident Physician at the Station, will show for itself: — 


“OFFICE OF QUARANTINE PHYSICIAN, MISSISSIPPI RIVER. 
October 12, 1873. 

‘To THE SECRETARY OF THE BOARD OF HEALTH OF LOUISIANA. 
“ Dear Sir, — Your official communication of gth inst., requesting partic- 
ulars concerning Bark Va/paraiso, is just to hand and contents noted. | 
“The Bark Valparaiso, ‘Spanish flag,’ left Havana on the morning of 
16th June, 1873, for New Orleans, with nineteen crew, and five sailors who 
worked their passage here. 
“ Arrived at Quarantine Station, June 24, Pp. mM. All well. Notified thell 
captain, Rosas, that two and a half days’ quarantine were required to com- 
plete the ten days required by law. She did not get off until seventy-two — 
hours after arrival —the tow-boat being detained below. She was visited ” 
three times daily by myself, and I saw the officers and crew each visit. She- 
was fumigated with chlorine twice both in forecastle and between decks. — 
Carbolic Acie was used twice freely in pumps and scattered below, as also _ 
in forecastle. Being in ballast it was easy to distribute the acid freely and — 
thoroughly. From 6 p. Mm. until morning during her stay here the hatches” 
were removed in order that the cool night air might replace the warmer air — 
of the hold of the vessel. y 
“The officers’ cabin was twice fumigated, much to their disgust, and dur- Is 
ing an entire day they did not go inside. i 

' “The officers and crew were in perfect health up to hour of sailing from * 
Here: " 
“The above are all the particulars concerning Bark Valparaiso. . % 
‘““Vours very respectfully,  - 
(Signed) “GrorcE Howe, M. D., Resident Physician.” 
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_ As has been stated above, the bark Valparaiso was docked at Pier 48, 
‘Fourth District, opposite Second Street. Above her lay several steam- 
boats, first of which was the Belle Lee; above her, the Wm. L. Pike, and 
‘several Red River boats. The mate, Arua, was taken sick with the yellow 
Hever on the 4th of July, and was carried, after being treated two days, 
‘down to the Third District, a distance of three miles, where he died on the 
“8th of July. His first physician, Dr. Manaigra, pronounced it yellow fever, 
‘and reported it as such to the Board of Health. Some members of the 
Board saw him after his removal, and unhesitatingly pronounced it a true 
case of yellow fever. Dr. Devron gave certificate as such. 
__ The premises where Arua died, No. 485 Moreau Street, were thoroughly 
disinfected and fumigated, and wo other case occurred in that neighborhood 
for the season. With the advice of Dr. Perry, pure carbolic acid spray was 
‘thrown on the walls, the floors sprinkled with it, and the neighboring 
yards and cess-pools were liberally sprinkled with crude carbolic and zinc 
‘iron. 
_ Some vessels in the months of August, September, and October were 
docked in the same locality that the Va/paraiso had occupied in the earlier 
“part of the season; their crews suffered considerably from the fever. The 
park Putnam was one of these; case sixteen was her mate. The captain 
was also sick with the fever, ana recovered after the bark moved down to 
“the Third District. Several other ships, also, after discharging their cargoes 
in the warehouses of the Fourth District, at piers 49, 52, 56, and 58, were 
“taken down to the Third District, to piers 23, 24, 25, and 26, three miles 
below ; there they communicated or conveyed the fever to the wharves of 
that locality. Some of these ships lost heavily ; one had seven men sick, 
-another four. ‘These two lay at the same pier, namely, Pier 23 of the Third 
District. It was not until November 2 that the fever was finally eradi- 
cated by the persistent efforts of sanitary officer Newman, who cleaned up 
the wharves and batture, disinfecting both, as well as the surrounding 
neighborhood, 
It is very difficult to dislodge this disease from under and about the 
wharves, where it is partially Protected from the air, and there is an abun- 
‘dance of moisture and heat; besides, it is difficult of access, and filth is 
Beorricd under them by currents and eddies. Nearly all sailors are taken to 
} public hospitals, and death too frequently occurs. Of two hundred and 
_ twenty- six deaths by yellow fever this season, ninety- eight died in-the hos 
as and sixty-three recovered. Moving the sick in furniture wagons 
~ over rough pavements causes many a sick man to succumb, who might 
"safely go through the ordeal under more favorable treatment. Many pa- 
tients taken from warm beds, exposed to cold air, carted through the streets, 
“die soon after admission, and sometimes on the way there. From many 
 lodging-houses the sick are sent away to hospitals, as soon as the proprietor 
Bor his affrighted guests think he may de of the fever. 
The fever in the Fifth District (Algiers) commenced, as has been stated, 
August 9 (case fourteen, already given), and continued until October 10, 
_ during which time there were thirty-seven cases and sixteen deaths. Like 
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the fever in the Fourth and Sixth Districts, it showed an extraordinary — 
malignancy ; in one house the entire family of three died of it in a few days, 
No direct origin of this fever could be traced (except that of Murray, case 
fourteen), and he was somewhat removed from the other cases in Algiers, — 
It is probable it was brought from the Fourth District by some levee labor- _ 
ers. ‘This district, like the Fourth and Sixth, was thoroughly disinfected — 
by the sanitary officer, under the direction of the President of the Board of — 
Health. One hundred and thirty-one barrels crude carbolic acid were — 
used, and, as it is stated above, the fever entirely disappeared on the roth © 
of October. | 

There were also some scattering cases of fever in the Second District ; 
these were treated as were those of other districts, namely, every locality ~ 
where a case of fever occurred was thoroughly disinfected, until the fever dis- — 
appeared, as will be seen by the able report of Dr. Clark, sanitary inspector ~ 
of the Second District. | 

The history of the yellow fever in the city requires that all the important 
circumstances known should be mentioned. It is reported that four deaths ~ 
of yellow fever occurred on the ship 4da Oulton when off the Tortugas, — 
July 18 and 20. The Ada Oulton \eft New Orleans the day Arua died © 
(July 8). She lay at or near the same pier as did the Vaffaraiso. If so, © 
did the Ada Qulton get her fever from the Valparaiso, or did the germ ~ 
under or about the wharves affect both ships alike? Might it not have ~ 
found a suitable nidus under the wharf, where, under favorable circum- ~ 
stances, it manifested itself on nearly every ship or boat of that locality? — 
The weather was at that time extremely warm and favorable to the propa- — 
gation of the disease. It may be mentioned here, that the fever broke out 
last season, four squares from where the Va/farazso lay this year, and then ~ 
there was not the slightest evidence of importation ; in fact, the first case 
of 1872 was positively known to have been sporadic, yet there were thirty- — 
nine deaths following it during the season. 

The location of the fever this year was in the non-malarial portion of the 
city, mostly near the river, while the malarial section is near the rear, to- 
ward the swamp or marsh. 9 

Of the thirteen officers, detailed by the Metropolitan Board to assist in — 
sanitary work and disinfecting, no one took the fever, though all save one — 
was unacclimated. Did not the constant use of disinfectants give them — 
immunity from this disease? ‘They were all exposed to it, day after day, — 
nearly five months. 4 

No colored persons were affected by the yellow fever this year, though 
they have suffered severely from small-pox and cholera. q 

Of the 226 deaths by yellow fever, only 68 were Americans, 58 were Ger- — 
mans, 29 Irish, 20 English, ro French, and 41 from other countries. Of 4 
the 388 cases, only 68 were females. Deaths and cases by months were as ~ 
follows: July, 8 cases, 3 deaths; August, 4o cases, 19 deaths ; September, — ‘ 
183 cases, 108 deaths ; October, 135 cases, 79 deaths ; November, 22 cases, — 
17 deaths. The ub bye were all that were reported to ‘the Board of Health, — 
though, probably, 1o per cent. of all the recoveries were not reported. This 





YELLOW FEVER IN NEW ORLEANS, IN 1873. 433 


would foot up as follows: 388 — 226 = 162-4 16 = 178 recoveries ; over 
fifty per cent. died. 

Many physicians did not report their cases until the strongest evidences 
of dissolution were apparent ; this, too, in defiance of the law requiring 
them to report all cases of contagious or infectious disease within twenty- 
four hours after cognizance. 

The average duration of sickness in case of death was five days. 


29 were under ten years of age. 

28 were between ten and twenty years of age. 
94 were between twenty and thirty years of age. 
48 were between thirty and forty years of age. 
22 were between forty and fifty years of age. 

5 were over fifty years. 


Excavations on streets seem to have had no effect on the spread of the 
fever this year. Several streets were torn up to re-lay and build railroads, 
and no single case of yellow fever occurred on any such streets. 

Cases of yellow fever introduced from Shreveport and Memphis were no 
more malignant than our own. It manifested the same symptoms. 

The neglect of sanitary measures and use of disinfectants made the only 
difference in malignancy between the fever of Shreveport and Memphis, and 

_the fever of New Orleans and Mobile. 

Malarial fevers have prevailed during the summer. In five months during 
the prevalence of yellow fever, there have been three hundred and forty- 
eight deaths from congestive, bilious, pernicious, paludal, intermittent, and 
remittent fevers. 

There have been many severe cases of fever of a hemorrhagic character 
among children. ‘These were at first called by inexperienced physicians, 
yellow fever, but, on close observation, it was found to differ considerably 
from true yellow fever, though many cases showed the strongest hemor- 
rhagic tendency, even from the stomach. Recoveries from this were very 
frequent, and deaths very few. This fever is called by Dr. Faget, ‘ hemo- 
gastric paludal fever.” Not less than one half of the population of this 
city were afflicted with “dengue” (myalgia). Relapses from this fever 
frequently occur, and are often severe. Deaths have occurred from ‘“ Ex- 
haustion from dengue,”’ and some cases, after many relapses, have assumed 

the appearance of yellow fever, and have died. 

The Board of Health gave special permission to the owners of the steam- 

ship Clinton to run between Havana and the Quarantine Station during 

the summer. Her agents agreed to employ only an acclimated crew, and to 
discharge her cargo at Quarantine, to be brought to the city on lighters, 
while the ship should return for another cargo. She made two trips only, 
leaving five men at the Quarantine sick with yellow fever, three of whom 
died. It isa remarkable fact the cattle boats of the same line, running 
between Havana and Galveston, had zo single case of yellow fever among 
their crews and passengers. May not the ammoniacal odor from the cattle 
_keep the poison out of the hold of the ship. As to detention at quaran- 
tine, time ov/y is of no avail. The yellow fever germ only accumulates in 
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power in the closed-up ship. Some plan must be devised to root it from — 
the ship thoroughly and effectually, especially from those vessels arriving — 
from ports known to be strongly affected, as was Havana this summer, 
Commerce, even, should be discouraged from such a place, for a time. 

If the jorinid ie of carbolic acid and other disinfectants do not always — 
entirely destroy the germ of yellow fever, it so weakens its influence, that 
those only much predisposed to it, take the disease, or those let down to it 
by other diseases, namely, relapses from dengue, diphtheria, etc. This was © 
the case in this city this season, in sections where the yellow fever prevailed. 
Where there were no hygienic measures taken, the fever manifested itself 
with great power. No single colored person was attacked in New Orleans — 
with yellow fever, but many died of it in Shreveport this year. Is it not 
fair to believe that when hygienic measures are fully understood and carried — 
out, that epidemics of small-pox, cholera, and yellow fever will be very rare ?- 

The Board of Health have met with considerable opposition in the matter 
of disinfection. Some physicians were unwilling to report cases of fever, 
fearing their patients and friends might be annoyed by the disinfecting 
corps, preferring the horrid fetor of cesspools and privies to “ zinc-iron ” and 7 
carbolic acid; thus allowing the disease to have its unrestricted course. 
This may be honest, but it looks like catering to the whims and caprices of 
their patrons. 

In reviewing the above cases, it seems that twenty-seven of the thirty- 
three cases given, have a close connection with the bark Va/araiso, or with 
the cases in her immediate neighborhood. Of the six other cases, Nos. 2, 
II, 18, 29, 31, and 32, the first three are expressed as doubtful, while the 
last three, in all probability, had their origin, as did the twenty-seven just 
alluded to. 

In conclusion, it would appear that the fever of 1873 was imported from. 
Havana, in the bark Vafparaiso, though she was detained for a short time, 
and fumigated at the Quarantine Station. j 
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APPENDED STATEMENT 


Of A. W. Perry, M. D., Sanitary Inspector, concerning the course of Yellow Fever, and the 
methods and effects of Disinfection. 


The yellow fever of 1873 commenced in this city on July 4, in the person 
of J. M. Arau, the mate of the Spanish bark Va/paraiso, which left Havana 
in ballast, June 16, and arrived at the Quarantine Station, below the city, 
June 24. After a detention of two days, the vessel arrived in the city, and” 
was moored at post No. 48, at the foot of Second Street. The man died © 
July 8, with well marked yellow fever. On July 12, the mate of a steamboat, 
which was laid up for repairs at the same wharf, about thirty yards a 
was attacked with yellow fever, and died. From these two cases the disease 
slowly spread, there being six cases in July, and twenty-four in August. p 
Of the first ten cases, eight had recent and direct communication with the i 
first two cases, or had visited the vessel above mentioned. During the first 
week in August, the Board of Health commenced extensive disinfecting witty i" 
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carbolic acid, of all places where yellow fever had been reported. The dis- 
infection was performed in two ways, namely, When a case of yellow fever was 
reported, all the yards, alleys, and draws in the square, were sprinkled with 
crude carbolic acid by hand sprinkling-pots. About seventy gallons of the 
carbolic acid were used per square. This was done to destroy any disease 
germs that might be on the ground, and to prevent the spread of the disease 
germs over the other parts of the same square. ‘Thirty entire squares, and 
twenty-one half squares where yellow fever had occurred, were thus disin- 
fected in the Fourth District ; and in only seven of these areas disinfected, were 
there any subsequent cases of yellow fever, and the total number of these 
cases, after disinfection, was eleven. ‘The number of cases which occurred 
before the disinfection of the squares on which they lived, was ninety-one. 
To ascertain whether or not the small number of subsequent cases was because 
of the small number of persons liable to yellow fever, who lived in these 
squares, a census was taken of the total population of each square, and also 
of the white persons who have come to the city since 1867, the last epidemic 
year. In thirty squares, in which most of the yellow fever occurred, the total 
population was 5,223, an average of one hundred and seventy-four per square. 
Of these 1,249 were liable to take yellow fever, being nearly twenty-four per 
cent. liable. Of the liable persons, seven and three-tenths per cent. took the 
' disease before disinfection, and nine tenths of one per cent. after disinfection. 
In the square bounded by Rousseau, First, Saraparu, and Fulton, from 
August ro to September 8, there were six cases ; the whole square was dis- 
infected September 13, and there have been no subsequent cases. There 
are in this square thirty-three persons liable to yellow fever. In the square 
bounded by Chippewa, Annunciation, Eighth, and Ninth, there were from 
September Io to 16, three cases of yellow fever ; the half square was disin- 
fected September 20. No subsequent cases have occurred in this square 
which contains persons liable to yellow fever. ‘These statistics cannot be 
denied, nor can the conclusions to which they lead, be overturned by any 
isolated examples of failure, or bad consequences to a few patients. 

The disinfection of the streets with carbolic acid by sprinkling carts was 
done to prevent, if possible, the disease from spreading from square to square ; 
and this has practically been effected. On the second week in August, when 
the street disinfection was commenced, the cases of yellow fever were scat- 
tered irregularly over the portion of the Fourth District, between Chippewa 
Street and the river, which was the infected district. The greater part of all 
the cases, the present season, have been within these limits. Of six cases 
_ in July, six cases were between Chippewa and the river ; of twenty-four cases 
_in August, twenty-one cases were between Chippewa and the river ; of forty- 
eight cases in September, thirty-eight cases were between Chippewa and the 
river ; of thirty-one cases in October, twenty-one cases were between Chippewa 
and the river. Never before has yellow fever spread so slowly in this city ; 
while in other cities, Shreveport and Memphis, the disease, undoubtedly 
_ derived from this city,-spread with its usual rapidity and fatality. A few cases 
have occurred in Mobile, and were treated with the same method of disin- 
fection, and with the result of extinguishing the disease. Nowhere in the 
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world has disinfection on so extensive a scale been carried on as in New © 
Orleans ; and it has consequently met with considerable opposition. In 
sprinkling the streets with carbolic acid, about twenty gallons were used to ~ 
every one hundred yards, and this was repeated several times at intervals of — 
from five to ten days. The large amount of acid used, made the air ofa disin- — 
fected locality exceedingly irritable to the eyes, and sometimes produced nau- ~ 
sea and headache. These disagreeable effects are due to the naphtha and ~ 
napthaline which constitutes the impurities of the crude carbolic acid ; these — 
have no disinfecting value, and in future, a purer acid should be used which is ~ 
not very unpleasant, and equally effective and cheap. This purer acid could 
not be procured during this last season. ‘The purest carbolic acid that can — 
be practically used has some offensive odor, and may produce headache and ~ 
nausea in some persons ; but it requires more evidence than has been pre- © 
sented by physicians opposed to disinfection, to prove that it is really hurt- 
ful. One physician has condemned it in public prints, and his evidence is, 
that he had a case, and after being sick four days, the pure carbolic acid was ~ 
sprinkled on the yard, and the man died the following night. From this evi- — 
dence, carbolic acid is condemned as being hurtful. It has also been asserted ~ 
that the yellow fever appearing in the Fourth District during three successive 
years when disinfection was applied, shows that disinfection did no good. ~ 
The yellow fever of 1871 was principally within three hundred yards of the ~ 
corner of Magazine and Washington, and the fever of 1872 was principally ~ 
around the-corner of Jackson and Magazine Streets. In fact in three succes- — 
sive years the cases have occupied areas far removed from each other, which © 
were not disinfected the previous year. It may even be admitted that in a few 
critical cases of yellow fever where life is wavering in the balance, the use of ~ 
carbolic acid may cause a fatal issue ; but this admission does not at all con- — 
demn disinfection as ahygienic measure. Hygienic measures are not for the ~ 
sick, but for the healthy. The removal of cases of small-pox and typhus ~ 
fever to special hospitals is practiced with extreme rigor by most European ~ 
governments ; although the removal of these patients from their homes un- 
questionably causes scores and hundreds of deaths in the persons removed, — 
who without removal would have recovered. If these cases had not been ~ 
removed, instead of scores and hundreds of deaths, there would have been © 
thousands. ‘The true principle of all sanitary operations “is the greatest — 
good to the greatest number,” and nobody but the sickliest kind ofa humani- — 
tarian doubts it. 4 








EFFECTUAL EXTERNAL SANITARY REGULATIONS WITH- 
OUT DELAY TO COMMERCE. 


BY, An Woe PERRY,) M.. D.; 
Of New Orleans. 


THE desire to exclude epidemic disease seems to be universal among all 
civilized and half civilized people ; but, unfortunately, the means used have 
not been adopted on scientific foundation, and have proved so burdensome 
to commerce, and at the same time so inefficient in their results in excluding 
disease, that they have been time and again adopted and abandoned. Quar- 
antine has been enforced and abandoned already two or three times at 
New York, Philadelphia, and New Orleans. These vacillations have de- 
pended on the changing theory of the spread and development of epidemic 
disease, and ideas of business expediency. A large number of diseases have 

been supposed to be caused by germs diffused in the air, or upon some so 
called epidemic constitution of the air, or to be spontaneously generated. 

The modern investigation and observation of those diseases which become 
epidemic, has continually diminished the number of those diseases which 
were supposed to spread by atmospheric diffusion over long distances, or 
which are caused by some peculiar condition of the air, and has rendered it 
almost certain that all epidemic diseases spread only by solid disease germs 
which must be carried from place to place by human intercourse. Not long 
ago it was the general opinion that the cholera poison was in the air, and it 
followed of course that a quarantine against the disease was perfectly use- 
less ; it is almost needless to say that this idea in regard to cholera has been 
thoroughly disproved: the conclusions of the Cholera Congress held at Con- 
stantinople were, that it is invariably propagated by human intercourse. A 
theory has been advanced in regard to yellow fever that it depended on 
some contamination of the air ; this of course soon met with the objection 
that yellow fever does not appear suddenly spread all over a city, which it 
should do if the poison was in the air; because each individual is exposed 
at the same time to the same influence; but it commences in one locality 
and spreads gradually, though sometimes irregularly, over a whole city. 
These obstinate facts required a modification of the general air contamina- 
tion theory. The idea was then advanced that the air which was poisoned 
by yellow fever formed an upper layer in the atmosphere, and when thrown 
into waves, the lowest point of the wave touched the earth and produced 
yellow fever where it struck. ‘The steady progress of the disease from a 
focus which has frequently been accurately measured in feet per day, and the 
successive sickening of persons visiting or working in an infected locality 
have pretty well broken up, in the medical profession, these theories. These 





438 EFFECTUAL EXTERNAL SANITARY REGULATIONS, 


theories and that of spontaneous generation are the common resorts of per- 
sons who are too lazy and impatient to trace the slow personal communi- 
cation of disease. The actual germs in the case of yellow fever have not 
indeed been demonstrated, but the close analogy between yellow fever, small- 
pox, measles, and scarlet fever, renders it beyond a doubt true that they exist. 
The germ theory applied to yellow fever is the only one that will fully ex- 


plain and harmonize the hitherto apparently contradictory facts, which have ~ 


been observed in regard to this disease. The spontaneous generation of 
yellow fever in New Orleans has been deduced from the frequent cases in 
which it has occurred, in which there seemed to be no possibility of its 
importation ; these have been too frequent to be denied, but they have been 
evaded by the invention of paludal or malarial yellow fever, to which all in- 
digenous cases are said to belong. 

The yellow fever germ may be compared to the cotton worm eggs: the 
cotton worm was unknown in this country thirty-five years ago, and must 
have been imported from some foreign country, as many other insects 
destructive to vegetation are known to have been. The severity of our 
weather in winter destroys all but a very few; perhaps not more than one 
out of a hundred million survives until the next season, those which are hid 
away in warm, sheltered places. These few increase during the first warm, 
moist weather, requiring weeks or months before they have become numer- 
ous enough even to be noticed: the importation of the eggs of the cotton 


worm in May or June would cause earlier increase, and therefore greater 
ravages. The yellow fever germ is an exceedingly tender organization of for- | 
eign origin, not developing below 70° Fahr., and killed by a temperature of — 


32°; out of millions of disease germs which exist at the close of an epidemic, 


only a few survive some of our winters and give rise to the cases of domestic — 
or indigenous yellow fever the next season. In some winters all the disease 


germs are destroyed, and there are no domestic cases of yellow fever the 


next summer, or perhaps for several summers, until the germs are again im- © 
ported. If some germs remain over from the previous summer, then the ~ 
fever should occupy about the same neighborhoods for several successive ~ 


years, which it has actually done in this city, in the Fourth District, for the 


past three years. The fact of the indigenous growth of yellow fever does ~ 
not prevent the importation, or render useless a quarantine. The foreign © 
yellow fever must be kept out, and the domestic destroyed or delayed by 
disinfection: it has been found by past experience that yellow fever does not — 





develop into an epidemic here in less than fifty to sixty days: indigenous ~ 
cases rarely occur before August rst, and this is so late that an epidemic can- ~ 
not follow; no epidemic has ever followed in this city when the first case — 
has been as late as August 1st. Most, if not all of our epidemics here re-— 


sulted from the importation of foreign yellow fever in May or June. 

If quarantine does nothing more than to prevent the importation of the 
foreign disease it is worth far more than its actual cost, to the State. The 
demonstration that disease germs are solid bodies, makes it logically possi- 
ble to exclude foreign epidemic disease by absolute non-intercourse, or by 
destroying the disease germs in transit. The first is not to be entertained 
for a moment, and the last has hitherto signally failed: both cholera and 
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yellow fever have been imported scores of times into New York, Philadelphia, 
and New Orleans, through a so-called strict quarantine: all these failures 
have occurred because the quarantine was not based on sound principles.1 
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Instances in which Yellow Fever has been brought through a“ Strict 








Quarantine.” 

f Into what By what From what 
Date 

Port. Vessel. Port. 
1853 | New York. 
1856 | New York. 
1870 | New York. 
1871 | New York. Steamship Cleopatra. 
1859 | New Orleans. | Brig Elizabeth Ellen. 
1862 | New Orleans. Key West. 
1862 | New Orleans. Nassau. 
1869 | New Orleans. 
1870 | New Orleans. | Steamship Agnes. Honduras, 
1871 | New Orleans. | Brig Mary Pratt. Cuba. 
1873 | New Orleans. | Barque Valparaiso. Cuba. 
1873 | Pensacola, Golden Dream. Cuba. Vessel detained at Quar- 


antine 21 days. 





The following facts show a number of instances in which the yellow fever 
germ has preserved its vitality during a time of forty days or more. 
Brig Alderman Pirrie brought yellow fever germs from Cuba to Swansea, 
Wales, after a passage of forty days, in July, 1843. 
Brig Henrietta brought yellow fever to Swansea, Wales, from Cuba, after a 
voyage of forty-five days, in August, 1851. 
Brig Aime Marie brought yellow fever from Cuba to St. Nazaire, France, 
after a voyage of forty-two days, in June, 1861. 
Bark JZangosteen brought yellow fever from Cuba, to Swansea, Wales, in 
1864, after a voyage of forty days. 
In the above cases no persons were sick on board of the vessels when they 
arrived ; but yellow fever, immediately after the vessels arrived, attacked 
persons who visited or who were employed in discharging these vessels. 
Vessels should be detained longer than fifty days, which arrive from yellow 
fever infected ports, to be secure, if we depend on simple detention. I think 
that time, as an element in quarantine, is the least to be depended, the most 
oppressive to commerce, the most costly, and at the same time, the least 
1 The principle has been, that vessels infected with any disease would be spontaneously 
‘purified by remaining a time, varying from ten to forty days, at some place of detention. 
No doubt that most infections lose vitality after a time, but, to depend on time alone as a 
purifier, we should take the longest time that any disease has been known to remain latent 
on a vessel as a basis. Many vessels have been known to carry yellow fever poison across 
the Atlantic to France, England, and Spain, during voyages of from forty to fifty days, in- 
stances of which are given below. 
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effective. There is at most quarantines a nominal disinfection of infected 
ships: this consists in pouring into the bilge water a few pounds of chloride 
of lime or carbolic acid, and sometimes, though rarely, opening the hatches 
and putting small quantities of the disinfectant on the cargo immediately 
underneath. The disease germs may occupy any part of the vessel or the 
cargo, and, to be effective, the disinfectant should reach every part of the 
vessel, every crevice in the cargo. This can only be done, in a cheap, quick, 
and thorough manner by the use of gaseous or volatile disinfectants applied 
by a special apparatus which I will describe. This method will perfectly 
destroy all disease germs, and can be performed in from four to six hours, 
and will detain infected vessels less than one day. 

The apparatus consists of one or more force blowing machines, put in 
motion by steam power, which are connected with a furnace for generating 
sulphurous acid gas, with an apparatus for impregnating air with carbolic 
acid vapor, and with a furnace for producing heated air: by the action of 





k 
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the blowing machines, air which has been charged with one of these disin- j 


fectants, is forced through flexible pipes into every compartment of the 


vessel to be disinfected, until it is filled with a saturated atmosphere. All © | 


the apparatus is to be placed on a small steam tug, which will be moved 
alongside of the vessel to be disinfected. The air forced into one part of 
the hold is diffused everywhere, and penetrates every crack and crevice by 
virtue of its elasticity and diffusiveness. This diffusive power of gases is 
well shown by the following experiment of Bertholet, quoted from Ganot’s 
“Physics” page 127. At the Paris observatory, Bertholet took two glass 
globes, each having a brass stop-cock, and filled one with carbolic acid gas, 
and the other with hydrogen gas. He then connected the two globes by 
means of a hollow screw, and placed them so that the globe containing the 
light gas hydrogen, was uppermost ; he then opened both stop-cocks, so that 
the globes communicated, and left them at rest for a few hours, Carbonic 
acid gas is twenty-two times heavier than hydrogen ; now as the carbonic acid 
gas was placed in the lower globe, if the gases obeyed the usual law of 
gravitation, it should have remained in the lower globe and the light hydro- 
gen should have remained in the upper globe: but this was not the case, for 
after a few hours Bertholet examined the contents of the two globes, and 
found that the gases were uniformly mixed in both globes: that is, one 
half of the hydrogen had passed down into the carbonic acid, and one half 
of the carbonic acid had passed up into the hydrogen through the opening 
in the stop-cocks, which was less than one eighth (2) of an inch in diameter. 


Most iron steam vessels are provided with a system of pipes which lead - 


from the engine room to every part of the vessel, and which are intended to 
distribute steam in case of a fire among the cargo. Through these pipes any 
gaseous disinfectant can be distributed by connecting with the pipes of the 
disinfecting vessel. In disinfecting sailing vessels small holes about three 
inches in diameter can be made in the sides. The disinfecting gas must 
differ according to the cargo, and with the disease ; for disinfecting clothes, 
heated air of the temperature of 212 Fahr. should be used; for disinfecting 
the hold of a sugar or coffee laden vessel, sulphurous acid or carbolic acid 
vapor would be most suitable. 


SOME DEFECTS IN THE IMMIGRATION SERVICE. 


SUGGESTIONS OF REMEDY THEREFOR, WITH REFERENCE TO THE SANITARY 
INTERESTS OF THE COUNTRY. 


By JOHN M. WOODWORTH, M. D., 
Supervising Surgeon U. S. Marine Hospital Service. 


At the meeting of organization of the American Public Health Associa- 
tion one year ago, among the various special committees for investigation 
then formed, was one On the Sanitary and Medical Management of the Mer- 
cantile Marine, with Reference to Interests of the Public Health; to the 
chairmanship of which committee the writer had the honor of being ap- 
pointed. Pressure of public duties in the supervision and administration 
of the Service—to my connection with which it is to be presumed that 
appointment was due —has left no moment unoccupied ; yet, the committee 
cannot forego the duty of presenting to the Association a few remarks con- 
cerning some defects in the Immigration Service which, it is conceived, may 
be more efficiently and readily remedied through the action of Health 
Boards than in any other way ; and the topic is so nearly allied to the sub- 
ject assigned to the committee as to warrant this presentation. 

During the past summer an investigation into the conditions of this ser- 
vice has been made in accordance with the following resolution of the 
United States Senate : — 

“ Resolved, that the Secretary of the Treasury is hereby directed to in- 
form the Senate, at its next session, how many superficial feet of clear 
space are allotted to each steerage immigrant on board ship, according to 
the official reports of the collectors of customs; also to cause the atmos- 
phere of some of the steerage compartments to be chemically analyzed by 
a competent expert, with a view of ascertaining its healthfulness ; and also 
to have an examination made of the general treatment of immigrants on 
board ship ; and to suggest such alterations in existing laws as may be nec- 
_ essary to secure effectual protection to steerage immigrants.” 

Without entering into the details of the investigation, which the writer has 
pursued as one of the commissioners appointed by the Secretary under this 
resolution, the fact that a personal examination was made of thirty pas- 
senger-carrying vessels, comprising twenty-one steamships and nine sailing 
vessels, together with an inspection of 8,488 steerage passengers brought 
thereon into the ports of Boston, New York, Philadelphia, and Baltimore, 
will serve to show that the opportunities for observation, and for arriving at 
correct conclusions, were ample. 
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At the present day, and with the gradual supplanting of sailing vessels by 
steamships in the passenger-carrying traffic, have come shorter voyages, in- 
creased space, improved accommodations, more light, better ventilation, more 
abundant supplies of more wholesome food and water, and an improved 
character of officers and crews ; though in this latter respect there is, it is 
lamentably true, still room for improvement. As a direct result of these 
changes, the mortality among steerage passengers has been reduced over fifty 
per cent in the past five years ; the respective percentages for the years at 
the beginning and end of this period, and for each class of vessels, 
being : — 


1867 1872. 
On sailing vessels . ; é ‘ ‘ - : 5 : ° 1.167 .542 
On steamships . : ; » e503  .O45 


This reduction is the brine A aa is hdoubieat due to, the improved 
administration of the Service, an improvement for which, it must be con- 
fessed, the United States is entitled to little, if any, credit. For while, in the 
language of ex-Secretary Boutwell, “the interest of the United States lies 
in the character and health of the emigrants this country receives, and 
therefore, . . . . itis deemed of the utmost importance to hold every 
foreign vessel to such regulations as will give greatest security to the lives 
and health of the emigrants,” the fact is that, owing to the interpretation of 
the existing immigration laws of the United States, with the single excep- 
tion of collecting a penalty of ten dollars for every immigrant passenger 
over eight years of age, who dies on the voyage, we do not hold foreign vessels 
to any regulation at all ; and the examinations of such vessels by our inspec- 
tors of customs to ascertain “whether the requirements of law have been 
complied with” (Sec. 9, Act March 3, 1855, 10 Stat., 718), are purely per- 
functory, and made as a matter of form only, so far as the exaction of any 
penalties for non-compliance with the requirements of law is concerned, 
But while this improvement in the immigration service has thus reduced the 
general mortality, the effect of the competition of steamships in driving 
sailing vessels out of the service, has also had much to do with lessening the 
death-rate. This is shown by the fact that where the service is to any extent 
still performed by sailing vessels, the mortality rises in direct ratio to the 
proportion of passengers carried by them. ‘Thus, during the five years 
above referred to, while the mortality on sailing vessels was reduced more 
than fifty per cent., only about eight per cent. of the total number of immi- 
grants was carried on them in 1872,' while nearly twenty-five per cent. was 
so carried in 1867. 

1 By this is meant the immigrants from all countries, a distinction necessary to be 
made, since in the Zhirty-third General Report of the (English) Emigration Commissioners, 
just received, it is stated that less than two per cent. of the emigrants from Great Britain 
was carried in sailing ships. 

The Commissioners add: “The proportion of those who go in steamers has showna 


continuous increase since 1863, when it amounted to less than forty-six per cent. of the 
whole. ‘The shorter passage, and the better accommodations of the steamers, more than 





make up for the additional cost.” And the views herein presented are still further corrob- __ 


orated by the following language of these Commissioners: “The resort to steamers has 
also much diminished the mortality on the voyage. Among 230,531 emigrants in 545 
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A striking proof of the connection between these two facts, as cause and 
effect, is found in the statistics at the port of Baltimore during the spring 
of 1873. At this port, for the quarter ended March 31 last, there arrived 
1,602 steerage immigrants, of whom 711 were brought by sail, and 954 by 
‘steam. Of the former, thirty-two died on the voyage, and only two of the 
latter, being in the ratio of one death to every 477 steam-passengers and 
the frightful proportion of one to every 22.2 sail-passengers, the equivalent 
of an annual death-rate of over two hundred and twenty-eight in the thou- 
sand on sailing vessels. 

This, however, is an exceptional instance ; and the fact is indisputable 
that within the past five years, owing partly to the effective, energetic su- 
pervision of the service by governments, which have a far less vital interest 
in the welfare of the emigrant than we have in that of the immigrant, ex. gr., 
these of Great Britain and Germany, partly to pressure of public senti- 
ment, somewhat to competition, and, undoubtedly, in a certain degree, to 
an improvement in the class of immigrants themselves, there has been a 
vast and satisfactory improvement in the immigration service. 

Aside from the unsatisfactory material of which the merchant marine is 
composed, the recognition of which fact has given rise to the expressive 
phrase ‘‘the unseaworthiness of sailors,’ aside from this is the question, 

_ What may sanitary organizations do? not in the line of quarantine, nor of 
_ local health regulations, nor of the immediate protection of their ports and 
communities ; but in the broader field of Marine Sanitation generally? 

The annual influx by immigration of a quarter of a million souls into the 
port of New York alone, is a fact of such magnitude as to imperatively 
compel the earnest consideration, not only of its Commissioners of Emigra- 
tion, its Health Officer of the Port, and of its municipal Board of Health ; 
but it also demands the attention of this representative body, and such action 
by it, and through its agencies, as may tend to secure needed legislation in 
a direction now in a measure overlooked. As an appendix to the report 
of the investigation already alluded to, we have had the honor to submit to 
Congress the draught of an act “to Regulate the Carriage of Migrant Pas- 
sengers to and from the United States in Steamships and other Vessels,” 
in perfecting which the aim has been, to make it simple, concise, and equi- 
table ; avoiding the creation of new and unnecessary machinery for its 
execution ; studiously refraining from any inteference with existing organ- 
izations, some of which (as at the Port of New York), are conducted with 
voyages to North America, of which we have received returns, the deaths were only 102, 
which, taking the voyage at twelve days, is equal to a mortality of only 13.38 per 1,000 per 
annum.” . 

Since this paper was written, the returns for the year 1873 have been so far completed as 
to admit of a suggestive comparison being made on this point for the past seventeen years. 
During 1856 only 5,111 steerage passengers were brought to the United States on 22 steam 

_ voyages, as against 136,459 passengers on 552 sail voyages ; during 1873 there were brought 
258,519 passengers on 675 steam voyages, as against only 9,345 passengers on 54 sail voy- 
ages. An analysis of the returns further shows that, while in 1856 the average number of 
sail passengers per voyage was about 247, as against an average of only 173 in the year 


1873, the vessels of the latter year were vastly superior in capacity, equipment, and accom- 
modations to those of 1856. 


: 
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exceptional fidelity and thoroughness ; defining its requirements as directly 
and clearly as the conditions of the service will allow, and where such con- 
ditions are vague or variable, seeking to secure the necessary flexibility and 
comprehensiveness without voluminous detail ; and, finally, recognizing the 
rights of capital already invested, by assimilating the proposed enactment 
to the existing laws of other countries, so far as this may be done without 
sacrificing the paramount interests and welfare of the immigrant. 

The following is a brief summary of the proposed act : — 

By the use of the term migrant, covering both “emigrant” and “ immi- 
grant” passengers, much verbiage is dispensed with in the first section, de- 
fining the application of the act, without sacrificing clearness or comprehen- 
siveness. 

Section 2 requires one hundred cubic feet of clear space to be furnished 
throughout the entire voyage for each statute passenger on the uppermost 
between decks, and one hundred and twenty cubic feet in the second between 
decks ; no passenger to be berthed in a sailing vessel below the uppermost 
between decks, nor in a steamship below the second between decks, nor in 
any vessel in any space where the vertical height is less than six feet, nor 
‘upon any orlop or temporary deck or platform. 

Section 3 provides for a proper privacy for the sexes by berthing single 
male passengers forward, families next, and single female passengers aft, 
the respective compartments to have separate means of light and ventilation, 
and of communication with the deck. 

Section 4 prescribes the mode of construction and the arrangement of 
berths, their size, location, etc. 

Section 5, instead of lengthy detailed diet tables, provides that every pas- 
senger shall be daily supplied with good food. 

Section 6 provides for the employment of physicians on vessels of a given 
capacity, and requires from them certain reports on vital statistics, hygiene, 
etc. 

Section 7 authorizes an experienced matron to be engaged as steerage 
stewardess on vessels of a given capacity and upward, who shall be employed 
in “assisting to maintain cleanliness, order, and discipline among the female 
passengers.” 

Section 8 orders suitable lavatories and water-closets — one basin and one 
space for each fifty passengers — distinct sets for each sex, and those for 
women and children to be easily and safely accessible in all weathers. 

Section 9, in enjoining the carriage of life-buoys or preservers, and of boats 
sufficient in number and capacity to float or carry the largest number of per- 
sons — passengers and crew — the vessel may be rated to carry, provides 
that “ suitably constructed life-rafts,”’ etc. 

Section ro directs a sufficient number of portable fire-extinguishers to be 
carried in readily accessible places, in addition to the usual means of extin- 
guishing fires. i 

Section 13 extends the provisions, requirements, and penalties of the act 
“for the better protection of female passengers.” 

Section 14 recognizes the rights and interests of the citizens of the port in 
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the character and condition of its immigrants, by authorizing boards of health 
or kindred bodies to prescribe the necessary sanitary regulations. 

Section 15 makes the approval of the Secretary essential to the construc- 
tion and enforcement of such regulations as provisions of the act. 

Section 16 entitles informers, other than officers or persons charged with 
the execution of the act, to a reward of one half of any sum or sums forfeited 
under the act, and paid upon their information. 

Section 19 requires a report of such deposit to be made to the Secretary 
of the Treasury within twenty-four hours after its receipt. 

Section 20 provides for the formation of a Board of Appeal, consisting of 
the Collector, Surveyor, and Naval Officer of the port. 

Section 21 gives the Board of Appeal discretionary power to inflict an 
additional penalty. 

Sections 24, 25, and 27, are the entitling, defining, and repealing sections 
respectively. 

Such is an outline of the main features of the bill ; but it is to sections 14 
and 15 that I desire expressly to call the attention of the Association... Recog- 
nizing the citizens of the State and of the port into which immigrants come, 
as the ones most directly concerned in their arrival in the best condition, and 
admitting the unsettled status of marine sanitation on certain points, as well 
as the varying requirements of different ports, it has been sought on the one 
hand to give the necessary comprehensiveness to the act in this respect with- 
out making it cumbrous in details ; and, on the other, to make it sufficiently 
flexible to conform to the advances in sanitary knowledge by utilizing Boards 
of Health as advisory bodies concerning those subjects which, from their 
nature, cannot be accurately and permanently defined and regulated by stat- 
utes. 

The full text of these sections is as follows : — 

Sec. 14. That the Board of Health, or equivalent body corporate, of 
any port of the United States to which migrant passengers are brought, 
under the provisions of this act, may prescribe such rules and regulations 
for preserving order and discipline, and for securing cleanliness, ventilation, 
and other sanitary requirements on board ship, as such board or body may 
deem best calculated to preserve the health and morals of such passengers : 
which rules and regulations shall be submitted through the collector of the 
port, with such indorsement as he may think proper, to the Secretary of the 


_ Treasury of the United States. 


Sec. 15. That such rules and regulations as provided for in the preced- 
ing section shall, after approval by the Secretary of the Treasury, be 
construed and enforced as provisions of this act: Provided, That the Sec- 
retary may at any time suspend or annul such construction and enforce- 
ment. 

But for the fact that the criticism has already been made, it would seem 
hardly necessary to say that this action is not intended in any wise to inter- 
fere with, or to intrude upon, the recognized functions and prerogatives of 
Health Boards. If this were the true meaning and intent of the sections, 
their enactment would be useless, but nothing more, since such legislation 
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would be clearly unconstitutional and could not be enforced. Nothing in | 
all the vexed question of State rights seems so clearly understood, so uni- — 
formly admitted, so absolutely unquestioned, as, in the language of Chief — 
Justice Marshall, “the acknowledged power of a State, to provide for the © 
health of its citizens,”} But it is probably equally obvious that the National — 
Government, in the exercise of its express powers, that, for example “to — 
provide for the general welfare,” may use means that may also be used by a — 
State in the exercise of its acknowledged powers, that, for example of regu- ~ 
lating quarantine and health-matters of every description, the laws concern- 
ing which are component parts of that immense mass of legislation, which — 
embraces everything within the territory of the State not surrendered to the © 
General Government. : 

And if, in the exercise of such express power, Congress should seek to _ 
make available the advice and counsel of experts in sanitary matters, and of — 
those most vitally interested in the subject, by providing a legislative agency — 
through which they may exert an influence beyond the confines of State ~ 
boundaries ; by directing the executive officers of the nation to adopt and ~ 
enforce the suggestions of local authorities ; and by adapting its own legis- ~ 
lation to the aid and furtherance of the same objects as that of the States, 
but with ampler powers; it was conceived that such an aim would be, to 
borrow still further from the illustrious jurist above quoted, “in that spirit 
of harmony and conciliation which ought always to characterize the conduct 
of governments standing in the relation which that of the Union and those 
of the States bear to each other.” 

It was also conceived that such an aim would be in entire harmony with 
the pronounced end and aim of all sanitary science—the prevention of 
disease and the protection and preservation of the public health. To wait 
until the potential or active germs of disease, in the persons of poorly-fed, 
badly-lodged, etiolated, anoxemiated, and generally demoralized emigrants, 
actually arrive within the jurisdiction of the port before enforcing preventive — 
and preservative measures, is hardly the highest sanitary wisdom. To de- 
liberately reject an offered auxiliary which might secure the enforcement of 
such measures from the first moment that the immigrant sets foot on deck, 
nay, even before this, by providing for such measures in the construction, 
equipment, and belongings of the vessel itself, to reject or oppose this, be- 
cause of some fancied or real encroachment upon, or conflict of, authority, 
is decidedly less than average wisdom, even of the secular variety. 


1 Gibbon v. Ogden, 9 Wheaton, 205. 
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SAILORS AS PROPAGATORS OF DISEASE. 


ABSTRACT OF A PAPER ENTITLED “THE HYGIENE OF THE FORECASTLE,” ? 


BY HEBER SMITH, M. D., 
Surgeon in charge U. S. Marine Hospital Service, Port of New Vork. 


WHILE the ocean is the great highway of commerce, it is also the great 
highway of disease ; and those who frequent its trackless paths too often 
become veritable highwaymen, robbing not only individuals but communi- 
ties of that which is dearest to them, by developing and propagating dis- 
eases which are thoroughly preventable by the simplest sanitary observ- 
ances. 

The forecastle of the ship is to this hour z#e neglected point of sanitary 
police. The absence of effective measures of protection to seamen, not- 
withstanding the more or less earnest efforts made in that direction, has 
become proverbial ; but it is particularly noticeable in regard to sanitary 
requirements, because in this respect sailors are so helpless, and the de- 
mand for interference is so urgent. Sailors are not brought under sani- 
tary observation as they should be. They come and go. No one cares for 
them but to use them for the advancement of selfish purposes ; and thus it 
happens, in the ordering of an inexorable logic, that the public weal is 
jeopardized by the wrongs that the whole world has knowledge of, but still 
looks upon with indifference and neglect. 

1 As intimately correlated with the subject of my paper on the Immigration Service, the 
following extracts from Dr. Heber Smith’s contribution to the forthcoming Annual Report of 
the Supervising Surgeon of the United States Marine Hospital Service, form a valuable 
complement thereto ; and I take pleasure in furnishing them for publication through the 
American Public Health Association. Their perusal forcibly suggests the competency of 
State and municipal authority to legislate upon the questions involved in the sanitary inter- 
ests of individual ports and communities, pending the proverbially tardy movement of such 
large bodies as those charged with the duty of providing for the general welfare. 

It would seem to be beyond dispute, as Dr. Heber Smith asserts, that many ofthe gravest 
diseases are introduced and disseminated through communities to a greater extent by 
sailors than by all other agencies. In what measure this is avoidable by sanitary science is 
certainly a legitimate subject for investigation by sanitary students, and of action through 
proper channels by sanitary organizations. If such study and action shall result in amelior- 
ating and improving the physical condition of seaman, in the attempt to protect the health 
and lives of landsmen, or vice versa, another illustration will have been furnished of the 
benign influence and catholic scope of sanitary science —a science, the followers of which 
may, beyond all others, rightfully adopt as their legend and device, the terse but all embra- 
cing trilogue : Humani nihil alienum. J. M. W. 

WASHINGTON, D. C., September, 1874. 
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The dissemination of cholera, small-pox, typhus, yellow, and relapsing 


fevers, and particularly of venereal diseases, in all their varied forms, is, — 


probably, more to be dreaded from sailors flitting about from port to port, 


than from all other sources. It is indisputable that no outbreak of cholera ~ 
has occurred in this country that has not been imported here in ships, and — 


that the same is true of yellow fever. 


When relapsing fever, that scourge of the poverty-stricken centres of the © 


old world, first made its appearance in this country as a recognized disease, 
namely, in Philadelphia in 1844, it was shown conclusively to have been 


brought in Irish emigrant vessels ; and, as showing the important part sail-_ 


ors played in the dissemination of the same disease when it visited this 
city in 1869 and 1870, the following extract from the report of Prof. Ste- 
phen Smith, made to the New York Board of Health in the latter year, is 
most significant :— 

“Tt (relapsing fever) was also discovered at 332 Water Street, 337 First 
Avenue, and in the forecastle of the steamboat Bridgeport. <A careful ex- 
amination of these latter cases proved very conclusively that the steamboat 
employées contracted the fever at 59 Cherry Street. One of the steamboat 
hands lodged at No. 332 Water Street, and communicated the fever to the 
family. On the night of his relapse the sailor lodged with the family of 
his sister at No. 337 First Avenue, and after the usual period of incubation, 
fever appeared in this family, and five persons suffered.” 

What an agency sailors have been in propagating venereal diseases, is 
told in the early history of the New World, from the time that Spanish sail- 
ors first infected the natives of the West Indies, up to the eighteenth 
and nineteenth centuries, when whole tribes were almost entirely swept 
from many of the South Sea Islands, by a disease unknown among them 
until the arrival of European navigators. But this is a problem too vast 
and complicated for discussion within the limits of this paper. It is not in 
diseases which involve moral sanitation also, but rather in those in which 
physical hygiene alone may be of avail, that there is much of promise at the 
present time. 

What sailors are to-day in propagating venereal diseases may be best 
shown from the records of this office. From August, 1871, to October, 1874, 
out of a total of 6,075 patients treated, 1,436 were affected with venereal dis- 
eases, being over twenty-five per cent. And even this record is incomplete, 


for the reason that many sailors are treated for these diseases by physicians — 


in private practice, or “ Drug Store Doctors” prescribing for them over 
their counters, many of them receiving no treatment whatever. Thus, while 
it is true that many come under observation at a later period with aggravated 

symptoms, the fact is still patent that considerably more than one fourth of 
the diseases of seamen at this port are of venereal origin. 

When the guardians of the public health may by authority “ be present 
at the building of the ship to modify its construction ; in the hold where the 
cargo is stowed to insure cleanliness ; on the upper decks to secure light, 
air, and convenience ; at the embarkation to enforce personal ablution, and 


1 See cut, and description of this forecastle, on pp. 452, 453. 
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other preparation for the voyage ; on the passage to guard against unfore- 
seen dangers, and to correct the errors of indolence and indifference ;” 1 
and, when they may be in the forecastle first, last, and all the time, to watch 
over and prevent its inmates from infecting each other and those among 
whom they may be thrown when they are at length brought to their desired 
haven — when all these things shall have been accomplished we may then 
gird up our loins for an attack upon this Pandora’s box of disease, by 
whose wide-spread, all-pervading reign medical skill, social science, and 
vital statistics are all and equally set at naught. 

For a graphic portrayal of the sailor as a sanitary subject, I know of 
nothing better than this report of Dr. Judson’s gives: “ The reckless habits 
and vagrant propensities of seafaring men, as well as the unsanitary condi- 
tion of the portions of the city in which they lodge, make them peculiarly 
liable to become the medium for the spread of contagious and infectious 
diseases. ‘The services rendered by the sailor to commercial and national 
prosperity, his exposure to danger and suffering, his romantic and generous 
disregard of self, and his freedom from domestic and conventional re- 
straints, — points in his character and history that have thoroughly enlisted 
the philanthropist in his behalf, — are so many reasons why his sanitary 
condition should be faithfully studied.” .... 

“The diseases and deaths that are witnessed at the ‘Seamen’s Retreat’ 
and among the sailors admitted to the New York and Brooklyn city hos- 
pitals, are probably, in a very large proportion of cases, the sad results of 
careless and sinful living.?_ To give the homeless sailors of our port friendly 
recognition, and the evidences of human sympathy, is to give them much 
needed moral support and protection against numerous and preventable 
forms of sickness and death.” ® 

The sickness rate among seamen is probably greatly augmented by the 
want of light and air ; and the presence of dampness and filth so often observed 
in the forecastles of even the largest and best equipped sailing and steam 
vessels. The following notes from my inspections of emigrant vessels will 
present some, of these sanitary defects. 

“Steamship Helvetia, 3,327 tons. Lower forecastle twenty-seven feet from 

stem to bulkhead ; twenty-four feet in width at bulkhead ; seven and a half feet 
between decks. Light and air admitted by a hatch six by four feet, and two 
air ports, each nine inches in diameter, and which are closed at sea, occupied 

1 A.B. Judson, M.D., “ Report upon Sanitary Condition of the Waterside and Seamen, ” 

_ Report of Metropolitan Board of Health, New York, 1869, pp. 142-151. 
2 Out of our whole mortality list consisting of seventy-seven in number, I can single out 
but ten cases which afforded anything like a fair chance for the successful exhibition of 
remedies; the balance were in such a wretched state when admitted, induced by starvation 
and criminal brutality and neglect on board, or by drunkenness and every species of sensua] 
excess on shore, that little or nothing could be done for them. 
8 See the Report of Dr. Moffatt, Physician-in-Chief of the Seaman’s Retreat, 1856. 
29 
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by twenty-eight men in two watches. Very dark ; wet from leaky decks ; air 
~ close and offensive.” 4 


Hatch. 









Companion 
Ladder. 


Lower Forecastle. 


SEcTION OF ForEcASTLE OF S. S. HELVETIA. 


Pian OF Lower ForecastTLe, S. S. HELVETIA- 


‘Steamship City of Antwerp, 1,625 tons. Upper forecastle. Sailors quar- 
ters on the port side, approached by a narrow and circuitous passage by 
stooping under a portion of the anchor machinery. Light and air admitted 


only in smooth weather ; occupied by twenty-two men in two watches. Dark 
dition. ‘The firemen’s quarters, on the starboard side, are similar to those of 
the seamen on the port side, but exposed to the further annoyance and offense 


of proximity to the passengers’ water-closets.” 7 
“ Ship Constantine, 1,280 tons. Lower forecastles for starboard and port 


closed at sea. Ten berths in two tiers. Dark and damp; air close, and 
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charged with ammoniacal odors. Bulkheads and berths black for want of 
scrubbing. Deck slippery with filth,” 


Hatcu. 





BERTHS. 


PLAN OF STARBOARD FORECASTLE OF SHIP CoNSTANTINE. 


“To neglect the sanitary care of a ship’s company shows a want of foresight 
which is not in keeping with the vaunted thrift of successful business men. 
Short voyages, the preservation of spars and rigging, and the safety of costly 
ships and human lives, depend in a fair degree on the physical condition of 
the crew. ‘The ship-owner who wishes to guard his ventures against dis- 
aster by the use of all reasonable precautions, must shelter his crew in light, 
clean, and airy quarters, and take a personal interest in the treatment of the 
_men. Inthe hundreds of total wrecks and disappearances occurring annually, 
if the actual truth in each case were ascertained and mbowiedscd: it is rea- 
sonable to suppose that an alarming proportion is due to the reduction of the 
working power of the crew by unhealthy quarters, unreasonable overwork, 
and, in some cases, by maltreatment.” 

This paragraph, published in 1869, may justly entitle Dr. Judson to the 
credit of having been among the first to call attention to the important sub- 
ject of the commercial value of the seaworthiness of sailors, a theme which 
has of late years, and notably since Mr. Plimsoll’s agitation of the mat- 
ter, attracted so much attention both at home and abroad. 

I desire to supplement Dr. Judson’s description of forecastles by a de- 
scription and illustration of two that I have found in my inspections, remark- 
able in two respects ; first, in showing the manner in which men are stowed 
‘away in the least desirable places on board ship, while their comfort, and 
the preservation of their health is made secondary to the preservation of 
the contents of the sail room, carpenter’s shop, and boatswain’s locker ; 
secondly, in showing the overcrowding and ridiculously inadequate means 
of ventilation provided upon some of the most gorgeous specimens of sound 
and river boats, which have been likened to painted harridans — beautiful 
only in spots. The following is the text of the English law upon this sub- 
ject: “Every place in any ship occupied by seamen and apprentices, and 
appropriated to their use, shall have a space of not less than nine superficial 
feet for every adult, measured on the deck or floor of such space, free from 
goods, properly constructed, and well ventilated.” 

Our statute books define the limits of space which shall be allowed immi- 
grants, but I am not aware that any such provision has ever been made for 
our sailors. 
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Ship Surprise of New York; China trade ; one thousand and five tons ; q 
twenty-two years old, rebuilt eight years ago. Top-gallant forecastle — 
twenty-three feet from stem to bulkhead ; sixteen feet wide at bulkhead; © 
six feet between decks. ‘This space encroached upon by anchor machinery ~ 
and water-closets, the latter three and one half by two and one half feet on — 
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each side ; nine berths on side, two five inch air ports. In heavy weather 
the men’s chests were sometimes washed out on deck by sea coming in 
hawse-holes. This ship has ample accommodation for all her men in a 
house on deck, which is occupied in the order named as cook’s room, galley, 
boatswain’s locker, sail room, carpenter’s and sail-maker’s room, third mate _ 
and boys. a 

Steamboat Bridgeport, sixteen years old, plying between New York and _ 
Bridgeport ; forecastle between decks forward, extending from stem to 
bulkhead a distance of twenty-seven feet ; width at bulkhead twenty-one 
feet four inches ; height between decks seven feet ; twenty bunks arranged 
eight on one side, six on the other, and six against bulkhead ; four six inch 
air ports and a five inch stove-pipe hole one foot forward of the bulkhead. 
The only entrance through a hatch three feet six inches by two feet situate 
as far forward as possible. 





SAILORS AS PROPAGATORS OF DISEASE. 453 


The forecastle of the Bridgeport is one of the best of its class, the cubic 
space per man, being about one hundred feet. In the forecastle of one 
steamboat inspected (the Continental), the cubic space per bunk was found 

_to be less than fifty feet, with less adequate means of ventilation than the 
_ Bridgeport possessed. The forecastles of all this class of vessels afford 
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illustrations of Dr. Billings’ idea of the desire that must have governed the 
men who planned some of our prisons, namely: to see in how small a space 
human life could be maintained. They also illustrate the bottle plan of 
ventilation, for when it is considered that the air ports must be closed when 
under way, and that in rough weather the hatch also must be covered, we 
have the bottle complete, even to the cork, 
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A REPORT UPON THE SANITARY CARE AND UTILIZATION ~ 


OF THE REFUSE OF CITIES. 


By C. A. LEAS, M. D., 
Of Baltimore, Mad. 


WE must not be expected in this connection to consider the subject of 
sanitary police or public hygiene in their very intimate bearings, or to phi- 
losophize over the baneful or noxious influences that excreta and refuse 


matters exert upon human life and health. Our object at present is briefly — 


to contemplate their utilization. To discuss the soundness of the wisdom 
which demands the restoration as far as possible to the soil of such ele- 
ments as were taken from it in its efforts to furnish man with an abundant 
supply of food and raiment, in order that this great storehouse of nature 
may be replenished with the materials wherewith to bring forth new evi- 


dences of its munificence would be a superfluous labor. We shall proceed — 


then at the outset to the question, 


WHAT IS REFUSE? 


With a view to a clear comprehension of the nature or character of the 
substances refused by man that collect about his abiding places, and re- 


quire removal from considerations of health and convenience, we assume — 


that they consist of all refuse and offal from houses, the vegetable and ani- 
mal garbage from kitchens, including coal and other ashes, the sweepings 
of houses and yards, old and worn-out pans, kettles, and boots and shoes ; 


the scrapings and sweepings of streets, lanes, alleys, and courts, and dead — 


animals, the inutilizable materials from factories and workshops, and lastly 
the offal and garbage from slaughtering establishments, 


I have concluded to embrace within the scope of these remarks the utili- 


zation of only such of the refuse matters as come under the immediate and 


daily observation of public sanitary authorities, and as fall into their posses- 3 
sion, either directly or indirectly, for removal and disposal. Although the ~ 


garbage and offal from slaughter-houses, as a general rule, are removed sooner — 


or later by the proprietors of such establishments to the country, and their 
most valuable fertilizing properties, by some method, utilized for agricultural 
or other purposes, yet it may be remarked that notwithstanding the efforts 
of many persons engaged in the butchering and slaughtering of animals, to 
preserve their premises in a cleanly condition, scarcely a greater outrage can 
be perpetrated upon the general community than the existence within the 
built-up portions of towns and cities of such establishments. 





THE SANITARY CARE AND UTILIZATION, ETC. 455 


MODES OF SCAVENGING TOWNS AND CITIES. 

The modes of scavenging large towns and cities, and collecting for removal 
the ordinary offal and garbage from the streets and dwellings, both in this 
and other countries, are various. In parts of the West Indies the dead ani- 
mals and some other portions of the refuse matter are abandoned to birds of 
prey for removal, and it may be remarked that, as scavengers in this relation, 
they are prompt and efficient, doing the work quickly and thoroughly. In 
some European localities the owners of property are required to cleanse the 
public thoroughfares in front of their respective premises, and to remove the 
house offal. Such, for example, was the custom in the imperial city of St. 
Petersburg, previous to the inauguration of an American scavenging system, 
and it is no matter of surprise that cholera had prevailed in that city, more 
or less, during the entire year. In other places the neighboring farmers and 
gardeners, with their long covered wagons, collect the garbage and street 
manure, and apply it to their lands, the removal costing the authorities noth- 
ing. Again, in other localities, the scavenging service is wholly or partially 
intrusted to contractors, who mainly regard their own pecuniary interests 
rather than the public health or convenience. The municipal authorities of 
some towns and cities employ scavenging forces, but without fixed regula- 

tions, especially in the removal of garbage from dwellings. In some cities 

the collection of kitchen offal and house ashes is made separately by two sets 
of carts, with the view to the utilization of the ashes for the filling of sunken 
lots, and the vegetable and animal offal for the feeding of swine. Whilst in 
others it is collected together, the same cart containing a heterogeneous mass 
of vegetable, animal, and mineral matter. 


THE PROPER MODE OF COLLECTING GARBAGE. 


To secure and maintain the confidence of the people in any effort at the 
utilization of refuse, the manner of its collection and removal must combine 
both economy and efficiency. The garbage or kitchen offal, including coal 
and other ashes, and yard and cellar sweepings, ought to be collected daily 
in the warm seasons, and at least three times per week during the other por- 
tions of the year ; and with the view to constant cleanliness within doors, and 
a proper utilization of refuse matters, housekeepers, and all others interested, 
should be required to separate the ashes and earthy substances from the veg- 
etable and animal offal, and in this form to present them with absolute regu- 
larity to the garbage collector, when he shall appear before their premises. 
The carts should be provided with a movable division board, so arranged as 
to shift, little by little, fore and aft, and with an upright bolt, by the drawing 
of which the board may fly open from below, when the cart is tilted. This 
partition will furnish two compartments, one for the ashes, and the other 
for the animal and vegetable refuse, and can be shifted as the seasons advance, 
or in proportion as the ashes predominate over the vegetable and animal 
materials collected. The garbage and refuse thus collected should be 
removed, either by water, rail, or carts, into the country, as remote as possi- 
ble from any habitations, and into grounds inclosed and prepared for their 
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reception. The ashes should be placed under sheds, sifted, and stored as an 
absorbent and deodorant, and the vegetable and animal portions dumped — 
into compost pits. A similar system was inaugurated in the city of Balti- — 


more nearly twenty years ago, and it has maintained its popularity fornearly 


two decades, amidst all the changes of men and measures ; and when hon- 
estly, energetically, and conscientiously executed, has given uniform satis-— 
faction to the people. The present Emperor of Russia, some years since, 
caused a like system to be adopted in the city of St. Petersburg, after an 
imperial commission had reported that in all the European cities visited for 
the purpose of investigation, none could be found equal to it as a method of — 
scavenging. . 
DISPOSAL OF MANURE. 

Night-soil possesses, next to bullocks’ blood, the most valuable manurial 
properties, being well adopted to the growth of all kinds of crops, but espe- ‘ 
cially those requiring a large amount of nitrogen or ammonia. Is it then 
wise, is it true economy, to allow these sources of wealth to flow through our 
drains and sewers into the bays and rivers, to be forever lost, or if returned 
in any form, to be in the shape of epidemic, pestilential, and low forms of 
disease, and to cause the expenditure of millions to dredge out our docks, ~ 
rivers, and ship channels? Sewers and drains were originally designed to — 
convey away the surface drainage, and any system causing to pass through 
them ail refuse matters, is a serious departure from the original intention, 
which should not be continued. Until, therefore, the people can be edu- ~ 
cated up to a well regulated system of earth or ash-closets, which ought to be 
as soon as possible, let us, at least for the present, stand by the cesspool plan ~ 
of accumulation, and a perfected pneumatic suction system of cleansing, and 
utilize, in compliance with the plain dictates of nature, for the benefit of agri- 
culture. 





LOCATION AND CONSTRUCTION OF REFUSE DEPOTS. 


The question here arises how are these waste matters to be utilized? 
Economy should always travel side by side with efficiency ; therefore it is rec- 
ommended to all towns and cities having navigable rivers running through ~ 
or convenient to them, and not liable to ice-blockade, to employ these to | 
convey away to proper dumping grounds in suitable boats, tanks, and hop- — 
pers, these refuse matters. If these do not exist, or cannot be made avail- — 
able, the next best agents for transportation are railroads, and lastly, if these — 
are not convenient, or will not afford the required facilities, then there re- ‘ 
mains nothing but the horse and cart, which is the case in Baltimore, where ~ 
the garbage and excreta are by this means transported about one mile and 
a half into the country. In any effort, however, to successfully utilize refuse, 
a market for the large amount of compost must not be overlooked in the ~ 
selecting of depots for dumping purposes. This whole field must be well — 
canvassed in its agricultural and horticultural bearings and relations. : 

The ground in quantity should be sufficient for all present and future ~ 
purposes, and having a slight backward declivity. It should be inclosed by ~ 
a high board fence, and contain long sheds for the reception of coal and 
other ashes, stowage room for sifted ash, poudrette, old coal, old bones and ~ 
rags, boots and shoes and implements; also two rows of night-soil tanks, _ 
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capable of holding each at least twenty-three thousand gallons ; large dry- 
ing floors, and below the tanks a number of compost pits. 


MODE OF HANDLING REFUSE MATTERS IN THE DUMPS. 


We will now describe the method of handling and treating the refuse 
matters after reception within these depots. The ashes are dumped under 
the sheds, and then separated by the process of sifting from the coal, bones, 
rags, and other matters ; and the vegetable and animal offal from houses, into 
the compost pits for after-treatment. The night-soil is dumped or pumped 
from the wagon-tanks into the first or upper row of tanks, after passing 
through a grating fixed in front thereof to separate from the ordure all 
stones, etc. As the contents of privy-vaults contain asa general thing a 
larger amount of urinous, than solid matter, the former rises to the surface, 
and when the upper tank is full, this supernatant liquor is decanted through 
long troughs, into the compost pits, containing the vegetable and animal 
offal, before referred to, and a percentage of sifted coal ash added to act as 
an absorbent and deodorant. ‘The filling from the carts and decanting is 
carried forward until the first tank is full of solid, or rather semi-solid mat- 
ter. This mass or residuum is then allowed to pass through a flood-gate 
into the second row of tanks, where sifted coal ash is added, which acts im- 
mediately as an absorbent and deodorant. Indeed, practical experience and 
observation have fully demonstrated that two thousand pounds of sifted 
coal ash will in fifteen minutes completely deodorize six hundred gallons of 
manure. The amount of sifted ash now ordered to be added to the ordure 
for the making of poudrette, is two parts of the latter to one of the former, 
or one of ash to two of night-soil, though for the purposes of greater 
strength and concentration for transportation purposes, one part of sifted 
coal ash may be added to three or four parts of night-soil, which makes a 
beautiful dry poudrette, and will, I doubt not, prove quite equal in its fertil- 
izing qualities to the best guano, and far superior to many of the fertilizing 
agents now sold in the markets for from forty to sixty dollars the ton. The 
mixture thus made in the second row of tanks is, after deodorization, thrown 
out upon the drying floors about three inches deep, which, if the weather be 
favorable, will dry in a few hours. The mass is then removed and thrown 
upon a heap. A process of heating takes place, in which the great and 
small lumps or clods that were formed upon the drying-floor, fall or crumble 
into powder. The whole is then run through a sieve or screen, and is the 
fine or double refined poudrette, according to the capacity of the sieve, 
which is sold by the corporation of Baltimore for from fifteen to twenty dollars 
the ton, and its popularity is, I am informed, being well established with 
the farmers and gardeners who have used it upon their lands. This pou- 
drette thus made from no other materials than the raw contents of privies 


- and coal ash, is a fine dry, inodorous powder. The compost made from the 


kitchen offal, a portion of sifted ash, and the supernatant liquor from the 
manure tanks, is sold by the cartload of forty cubic feet or thirty bushels, 
at seventy-five cents, but it is an exceedingly rich manure, as can be well un- 
derstood from its miscellaneous or heterogeneous character, being composed 
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of rich vegetable and animal matters. The old rags and bones are sep- 
arated, as before stated, from the ashes, and also from the kitchen offal and 
night-soil, and sold, considerable revenue being derived therefrom. And the 
old boots and shoes can, I understand, be reduced to powder’ by the process 
of burning, and sold for the case-hardening of iron; the old coal, either 
sold for reburning, or for the making of roads. Thus it will be seen that 
the utilization of everything collected has been provided for, save the old 
pans and kettles, and we need not despair even of these, for it may be that 
ere long some branch of business will require them for useful purposes. 

We have made no special reference to the utilization of the scrapings and _ 
sweepings of streets, because these generally find a ready sale ; they, however, 
can, we doubt not, be made of greater value by admixture with the compost _ 
matters, as the supernatant liquor from the night-soil tanks is quite sufficient 
for complete saturation, even after these shall be added. 

And now in bringing this paper to a close, we must beg to warn you not to 
be disheartened, not to be discouraged, when you read and examine the next 
annual report of the Health Department of the city of Baltimore, upon the 
utilization of the refuse of that city under the plan herein set forth. The sys- 
tem is yet in its infancy, having only been in practical operation a few 
months. We regret having been deprived of the privilege of engrafting 
upon it all our ideas of practical usefulness and economy. We think we 
may safely allege that the trial has proved a complete success, so far as the 
question of utilization is concerned. 





REPORT ON DISINFECTION AND DISINFECTANTS. 


By ELWYN WALLER, A.M., Pu. D., 
Of the School of Mines, New Vork. 


THE only reliable and certain method of disinfection implies a knowledge 
of the nature of infectious matter, and of the action of certain substances, 
known as disinfectants, upon that matter. These points are at present but 
imperfectly understood, and therefore at this time our knowledge of disin- 
fection does not approach that certainty which is desirable. These problems 
are, however, being constantly investigated, and it is to be hoped that the 
necessary knowledge will soon be acquired. Some points have been estab- 
lished, and from these some conclusions may be drawn which may give 
assistance in solving the problem. 

Diseases which are the effects of infection are known, and it is also known 
that infection is most frequent, indeed may be called an invariable accom- 
paniment of decomposing animal and vegetable matter, chiefly the former, 
but the intermediate link, the nature of infection, is at present in the dark, 
and the various and widely differing theories of high authorities show how 

difficult the subject is. 

_ Putrefaction, which is with good reason believed to be the direct source 
of infection, is considered to be synonymous with fermentation, the only dif- 
ference being that the former is accompanied by a disagreeable odor, while 
the latter is not; the term putrefaction being believed to be really another 
name for putrid fermentation. 

The labors of M. Pasteur have shown that fermentation-is dependent on 
chemical changes induced by the presence and growth of microscopic germs 
derivable from the air ; hence the theory has been advanced, and has met 
with general support, that infection consists in microscopic bodies floating 
in the air, endowed with vitality, any one of which on attaching itself to a 
spot favorably situated for its development germinates, and in producing 
others like itself produces derangement in such forms of animal life as offer 
favorable conditions for its growth. 

Since the germ theory, so far as understood, does not agree perfectly with 
some facts which have been observed with regard to disease, a theory has 
been advanced, that though germs and the resulting microscopic organ- 
isms may be connected with infection, they are not the direct cause of it, 
but that by the changes which they produce, or which favor their existence, 
certain compounds are formed, which are in themselves the direct causes of 
disease. 

Liebig propounded the theory that infection is caused by the presence of 
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decomposing matter in the air, ready to communicate its action in virtue of 
its own activity, and thereby cause decomposition and derangement. 

Another theory very similar to Liebig’s disregards entirely the interven- 
tion of microscopic organisms, and attributes infectious diseases to the pres- 
ence of infectious matter of a gaseous character in the air, which may or 
may not be the results of putrefaction, while other theories take in some or 
all of these views as to the existence of agents conspiring to produce and 
spread infection. 

A recent writer (V. Kletzinski) in discussing the disinfection question in 
Vienna with special reference to the epidemic of this last summer at that 
place, classifies the causes of diseases of this character under two heads, 
“miasms” and “contagions”, and defines the first as poisonous gases rich 
in hydrogen, such as sulphureted hydrogen and ammonia, while “ conta- 
gions” are described as germ cells. He further states that the contagions 
only flourish where miasms are developed. ‘This last fact has been noted 
by many other observers, and under so many different circumstances that it 
may be regarded as unquestionable. It is a principle which should never be. 
lost sight of, that whatever the nature of the infection may be, it cer- 
tainly flourishes best where the conditions are most favorable, which condi- 
tions so far as known are fostered, if not directly afforded by the presence 
of decomposing matter. The old proverb about prevention and cure is no- 
where more applicable than in this connection. ; 

Dr. W. E. A. Erdt classes infectious diseases as — Volatile at all tem- 
peratures, Slightly Volatile, and Fixed. None are destructible below blood 
heat, while the majority are destroyed by a temperature of 112 to 140° Fahr. 

Dr. Angus Smith supposes diseases to be caused, First, by gases easily 
diffused, and somewhat soluble in water. By passing gases from putrefying 
matter through cotton wool, and then treating the cotton with an alkali, 
he obtained an extremely offensive and possibly poisonous substance, 
apparently not containing organized life. Second, by vapors, volatile in 
warm, condensable in cool air, possibly containing organized germs. Third, 
by putrid and decomposing substances. Fourth, by organic bodies in 
various stages and ferments. 

M. Davaine, in a report to the Paris Academy of Medicine, announces 
as the result of his and M. Onimus’ reseaches, First, that the virus of in- 
fection is not an organized ferment. Second, that the lower organisms 
are the result and not the cause of putrid changes. This virus, he asserts, 
is not dialyzable, and hence is albuminoid in character. M. Davaine has 
extracted a substance from putrid blood, which he considers to be probably 
the virus of which he speaks, and has called it septicemie. A few drops 
of this substance injected into the veins of an animal were found to 
be fatal, but in the course of producing its effects on the animal it appeared 
to alter into a much more virulent poison, so virulent indeed that a trillionth 
part of a drop of blood from the animal first inoculated was sufficient to 
poison another, the animal rarely surviving forty hours. 

From these, and numerous other experiments which might be cited, it will 
be seen how unsettled at present our knowledge is of the true nature of in- 
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fection. An attempt to decide in one way or another, brings one face to face 
with an array of facts which cannot be readily explained. 

The means of combating infection — disinfectants— are of at least two 
kinds, according to their mode of action. 1. That of oxidation, which carries 
a decomposing body which would otherwise favor the production of infection 
so rapidly through its changes, as to prevent the formation of hurtful com- 
pounds or organisms. 2. That of arresting decomposition by some action 
as yet not thoroughly understood, but thought by many to be by coagulation 
of albumen. Dr. Angus Smith suggests that they may perhaps act by 
putting the molecules in such a state of tension as to prevent putrefaction. 

Another class of substances act as driers, simply absorbing the water 
necessary to assist in the putrid changes. Such substances are chiefly 
efficient as antiseptics, and not as true destroyers of putrefaction and in- 
fection, and in their action as disinfectants, they run on the one hand into 
the class acting by oxidizing, and on the other hand into those producing 
the effects described under the second class. 

Those substances which prevent putrefaction and sometimes perhaps 
arrest it by abstracting the oxygen required to keep it up, belong more 
properly to the class of antiseptics. 

Of course such substances as only mask a disagreeable odor by a stronger 
and more agreeable one, cannot be considered in any sense as true disin- 
fectants. 

To effect oxidation many substances are employed, among which are water 
containing air in solution, constant supplies of fresh air, both of which re- 
quire frequent renewal, inert substances in powder or finally divided, which 
condense air on their surfaces and also the noxious gases, thereby bringing 


‘the two into more intimate contact, and chemicals causing the liberation of 


xygen, as chlorine and hypochlorites, permanganate of potash, peroxide o 
oxygen, blorine and hypochlorites, p ganate of potash, peroxide of 
hydrogen, ozone, iodine, bromine, hyponitric acid, and the lower nitrogen 
oxides, chromates, etc.! 

These substances act by oxidizing the carbon and hydrogen to the com- 
paratively innocuous carbonic acid and water, but when the oxygen is ex- 


hausted they have no further effect, and putrefaction, if other conditions 


favor it, may begin anew, and reproduce the noxious compounds. 

A little oxygen, sufficient only to foster putrefaction, is of course not a 
destroyer of infection, but large quantities, such as are supplied by com- 
paratively small amounts of the above mentioned agents, are quite efficient. 
_ It is usually recommended that disinfectants of this kind should be used 
in connection with those of the second class, that the odor and putrefaction 


‘may be destroyed at once by the first, and prevented from reappearing by 


the second. 
Among disinfectants which act by arresting decomposition, have been 
enumerated carbolic and cresylic acids, creosote, thymol (a compound ob- 
1 Sulphurous acid may, under some circumstances, be placed in this category, though its 


action may be at other times reducing, from its tendency to form sulphuric acid, by taking 


up more oxygen. Its comparative instability tending in one direction or the other accord- 
ing to circumstances, renders it often efficient as a disinfectant, if the effects required are to 
be immediate and not permanent. 
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tained from oil of thyme), iron, zinc, manganese, copper and lead salts, and 
other more expensive ones, as those of mercury, arsenic, etc. Some mineral 
acids, chlorides, and nitrates, alkalies, and alkaline earths, and mixtures of 
these compounds, are recommended. Many of these have little or no dis- 
infecting action, being rather antiseptics than disinfectants. 

Of all of these cresylic and carbolic acids are generally believed, and with 
reason, to be the best. A mixture of the two is usually employed, since the 


separation is laborious and too expensive for obtaining an article sufficiently. 


cheap for universal use. 

Of disinfectants sufficiently inexpensive for general use (cheapness is de- 
sirable), next to carbolic and cresylic acids are placed zinc salts, and after 
them manganese and iron salts. The action of these substances upon 
putrid material has been the subject of much study, since by that means it 
has been hoped that the true nature of infection may be discovered. Those 
substances found to be most efficient have been observed to be agents which 
coagulate albumen, and hence as an outgrowth of the germ theory, com- 
bined with the fact that contagion and putrefaction, if not identical, require 
exactly similar conditions, the assumption was made that the germs causing 
infection or contagion contain albumen, which is essential to their existence. 
Hence, that what coagulates albumen, disinfects. This theory was promul- 
gated by Dr. J. Hirsch, in 1869, but it will not account for all the phenom- 
ena of infection, and is therefore open to serious objection. It has been 
shown that cresylic acid, which is a more powerful disinfectant than carbolic 
acid, has not so much power to coagulate albumen. Dr. Angus Smith has 


also shown that coagulation of albumen though it retards, does not abso- | 


lutely prevent, putrefaction. Moreover, it is stated that a solution of carbolic 
acid (one in one thousand) may be made, which though too dilute to coagu- 
late albumen may yet disinfect. It may here be incidentally remarked that 
a sample of the Girondin disinfectant purchased during the past summer, 
and found by analysis to contain over twenty-one per cent. of zinc sulphate 
and about one per cent. of sulphate of copper, became in a short time 
spotted on the surface with a white mould, evidently of organic character, 
which leads irresistibly to the conclusion that the germs for that form of 
vegetable life, and therefore by analogy for perhaps others, do not depend 
for their existence upon uncoagulated albumen. 

A commission of the Academy of Sciences in Paris, appointed to make an 
examination of the mode in which disinfectants act, reported that chlorine 
and the hypochlorites destroyed the gases, while carbolic acid destroyed the 
living agents of infection. 

Dr. Calvert in experimenting on the relative efficiency of disinfectants as 
antiseptic agents with egg albumen, found that carbolic and cresylic acids, 
and powders prepared with them stood first, chloride of zinc next, and next 
to that chloride of lime; chloride of aluminum was found to be among the 
lowest in the scale of those tried. 

In another series of experiments, accompanied by microscopic examina- 
tion, he found that while in an untreated solution of blood, the vibrios 
increased steadily, —cresylic acid destroyed them entirely, carbolic acid, 
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quinine sulphate, chloride of zinc, or sulphuric acid destroyed nearly all (a few 
nevertheless remaining) ; chloride of aluminum, sulphurous acid, and prussic 
acid at first destroyed them, but they afterwards reappeared. Chloride of 
lime, chloride of mercury, caustic soda, nitric acid, sulphate of iron, and 
acetic acid also destroyed some at first and then favored the development of 
what remained. Arsenious acid, salt, chloride of calcium, and sulphate of 
lime had no effect, while lime, charcoal, permanganate of potash, and am- 
monia actually favored their formation. 

If the germ-theory is accepted in connection with these results, most sub- 
stances believed to be efficient in disinfection must be discarded, or else the 
germs causing disease require different conditions of life to what the micro- 
scopic organisms already known, stand in need of. 

Dumas states that carbolic acid acts by arresting the decomposition of 
albuminous matter, and secondly, by killing the germs formed. He recom- 
mends the use of carbolic acid in conjunction with chloride of lime for dis- 
infecting purposes. 

Junghaus states that carbolic acid when tried on the battle fields in 
France did not disinfect, but only retarded putrefaction, while Wiederholt 
and others claim that it is the only true disinfectant. A comparison of these 
views with the results obtained by Dr. Calvert, renders it probable that some 
of the properties of cresylic acid have in some cases been attributed to car- 
bolic acid, since the difficulty of perfectly separating the two would render 
such a mistake very natural. 

Many of the disinfectants enumerated, destroy or precipitate sulphureted 
hydrogen and sulphur compounds allied to it; perhaps among such com- 
pounds those which render the emanations from putrid matter so dangerous. 
Magnesium salts, and some other compounds, remove ammonia, which also 
accompanies putrefaction, but the question may fairly be raised whether this 
is not doctoring the symptoms rather than the disease, sulphureted hydro- 
gen and ammonia being the invariable accompaniments of putrefaction. 

In general it is recommended that disinfectants should contain no free 
acid, as that tends to set free sulphureted hydrogen, and increase the dis- 
agreeable odor, if it does not free other and more deleterious compounds. 

Many objections have been raised to the disinfectants at present, in use. 
Wiederhold takes the following exceptions to them. Permanganate of 
potassa is easily decomposed, giving up its oxygen to organic matter whether 
hurtful or not, and moreover to be effective must be used in large quantities. 
Chlorine, and chlorides of lime and the alkalies are dangerous to those having 
weak respiratory organs, while carbolic acid is stated to be only effective 
when used concentrated, and then it has an unendurable smell. Some of 
these objections are valid ; but it is certainly much better to endure some 


inconvenience than to run the risk of greater evils. 


Infection may possibly exist without affording any appreciable odor ; so 
that we cannot be certain when the noxious elements are destroyed, yet so 
far as our knowledge goes almost the only test we can apply is the presence 
or absence of odor, which shows whether putrefaction is going on or not, and 
is therefore to some extent uncertain. Thus much is certain, however, that 
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sulphureted hydrogen and other ill-smelling sulphur compounds, as well as 


ammonia, always accompany putrefaction from which the most danger in the — 


way of infectious diseases is to be apprehended. Sulphureted hydrogen and 
ammonia though in themselves unwholesome, are entirely powerless to pro- 
duce quickly in one’s system the derangements of the class, or of the character 
produced by what we term infection. In conducting the experiments I have 
made I have accordingly made the removal of odor the tests of the efficiency 
of the various disinfectants, and as will be seen the results correspond with 
those obtained by other experimenters who have applied not only the test of 
odor, but have supplemented it by a microscopic examination. 

Lixperiments on Disinfectants. —'The disinfectants examined may be classed 
as I. Inorganic preparations. II. Carbolic acid (liquid) preparations. III. 
Various powders containing carbolic acid in some form. 


I. INORGANIC PREPARATIONS. 


Monsel’s Solution, containing 30.44 per cent. sulphate of sesquioxide of 
iron, and 5.98 per cent. nitrate of sesquioxide of iron with some free acid. 


De Wessely’s Solution, containing 4.53 per cent. protosulphate, and 14.34 — 


per cent. protochloride of iron, with 8.74 per cent. chloride of zinc. 


Liguid of Manhattan Metal and Chemical Company, containing about 5.8 — 


per cent. protochloride of iron, and 21.52 per cent. chloride of zinc, besides 


small amounts of other substances. Two samples of the Girondin Disin-— 


fectant, containing respectively, about 20 and 22 per cent. of sulphate of 
zinc, and about 1 per cent. of sulphate of copper each. 
Hovey’s Chloride of Zinc, containing 12.47 per cent. chloride of zinc. 
Coutaret’s White Fluid, containing 7.37 per cent. sulphate of zinc. 


Seeley’s Sulphate of Manganese, containing 10.06 per cent. sulphate of © 


manganese, 4.93 per cent. sulphate of sesquioxide of iron, and about eight 
per cent. of free hydrochloric and sulphuric acids. 

Chloralum (the English preparation), containing 13.21 per cent. chloride 
of aluminum. 

Bromochloralum, containing 8.15 per cent. chloride of aluminum with 
small amounts of bromide besides lime salts. 

Crude Protosulphate of Lron (solid), containing 53.2 per cent. pure anhy- 
drous protosulphate. 


Excelsior Disinfectant (solid), containing 7.8 per cent. flowers of sulphur, — 


31-5 per cent. protosulphate of iron, 19.25 per cent. common salt. The 
whole perfumed with a little oil of cassia. 

Darby's Prophylactic Fluid, containing 0.055 per cent. permanganate of 
potash, and 9.59 per cent. other potash salts, chiefly the carbonate. 

Le Doyen’s Disinfectant, containing 11.63 per cent. nitrate of lead. 
Labarrague’s Solution of chloride of soda, containing about 1.5 per cent. 
available chlorine. 

Chloride of Lime, containing about thirty per cent. available chlorine. 


II. Liguip CarsBoLtic ACID PREPARATIONS. 


Of these, those samples classed as “crude carbolic acid,” or “ Dead oils,” 
will not be mentioned in this place, as I will give in another place the com- 
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parison of their disinfecting properties with the percentages of carbolic acid 


_determined approximately by the degree of solubility in water. 


Of other liquid carbolic acid preparations there were — 

Grantville Carbolic Alkali. — A potash solution of crude carbolic acid, 
containing 1.86 per cent. potash, and about four per cent. carbolic acid. 

Phenol Sodigue, manufactured in Philadelphia after the specification of a 
French method, consisting of a weak soda solution containing about one per 
cent. carbolic acid. 

Metropolitan Disinfectant.1— Mixture of solution of protosulphate of 
iron and dead oil, contained 11.4 per cent. protosulphate of iron, and about 
three per cent. of carbolic acid. 


III. —Soiip CarBoLtic ACID PREPARATIONS. 


Carbolate of Lime. — King, Hoagland, and Woodruff, 64.24 per cent. lime, 
0.6 per cent. magnesia. The remainder being carbolic acid, dead oil, and 
impurities of the lime. 

Carbolate of Lime.— Nichols, Boston. 58.34 per cent. lime, 3.78 per 
cent. magnesia. The remainder as before. 

Carbolate of Lime. — Grantville, two samples. 53.93 and 50.41 per cent. 
lime, about 1 and 3.83 per cent. magnesia. The remainder as before. 

Phenix Disinfectant.— Containing 56.88 per cent. clay, 7.68 per cent. 


' oxide of iron, the remainder consisting of impurities of the clay and dead 


oil. 

Egyptian Disinfecting Powder. — Containing 88 to 8g per cent. of tolerably 
pure clay, the remainder consisting of moisture and dead oil. By means of 
ether, 6 per cent. of dead oil was extracted. 

Granulated Disinfecting Powder, consisting of sawdust soaked in dead 
oil. From the tests made upon this it appeared to contain about 70 per 
cent. or more of sawdust. 


EXPERIMENTS ON INORGANIC DISINFECTANTS. 


Two pounds of dried blood (such as is used by sugar refiners under 
the name “spice ’’), were dissolved in eight times their weight of water, and 
the solution set aside for a few days until it had become putrid. Of this 
solution one hundred cubic centimetres were then taken for each disinfec- 
tant, and a measured quantity of the disinfectant added until apparent dis- 
infection had taken place, or when that was not the case the addition was 
stopped when a volume of the disinfectant equal to that of the blood (one 
hundred cubic centimetres) had been added. During and after such addi- 
tion, the bottles were shaken to thoroughly incorporate the mixture ; they 
were then closed with plugs of cotton, set aside, and examined daily for 
twenty-five days, and after that at longer intervals, the experiments being 
continued for sixty-six days in all. With the metallic solutions the carbolic 
alkali was also tried in order to form a standard of comparison. 

1 Not the true Metropolitan Disinfectant, which consists of a mixture of dead oil and 
sesquichloride of iron. Mixtures of the nature of the above were put up and sold as “ dis- 
infecting solutions ” by several druggists in this city during the past summer, who charged 
twenty-five to thirty cents per quart for the mixture. 

30 
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It must be borne in mind that in working over considerable quantities of : 


putrid material, the sense of smell upon which I was obliged to rely, was 
necessarily much blunted, so that deodorization was apparently caused in 


most cases where an examination the next day showed that it had probably — 


not been complete. This remark may be necessary to explain the state- 


ments in the tables, where, for instance, fifty or sixty cubic centimetres of the — 


disinfectant was added, until as above mentioned apparent deodorization had 
been effected, though subsequent examination did not show that permanent 


deodorization was effected until after thirty or forty days. The deodorization — 


is designated as “ permanent” when the odor of putridity did not reappear 
during the experiment. 


TABLE I. 
Amount of : 
Solution used, Poet rps irri tebe 
c.C. 
Grantville Carbolic Alkali... . 4.5 Odor almost completely destroyed at 
once, a stale odor remaining. 
De Wessely’s . . 20.5 Permanent deodorization in 23 days. 
Seeley’s Sulphate of Man samene) ifitst 
BAM ple Ul) cs) we 44 Permanent deodorization in 17 days. 
Manhattan Metal and Chenies Co.’ S| 100 Permanent deodorization in 23 days. 
Hovey’s Chloride of Zinc... ss 65 Permanent deodorization in 39 days. 
Contaret’s White Fluid ... . too | Permanent deodorization in 39 days. 
Le Doyen’s Disinfectant. . .. . 100 Permanent deodorization in 39 days. 
Girondin, firstsample .... . 100 Deodorized in 39 days, a faint putrescent — 
odor appearing just at the end of the © 
experiment. j 
Girondin, second sample. . .. . 100 Permanent deodorization in 39 days. 
ASTUMOTAIUIN. #04 xtc loa. ol esa ee eetia 100 Permanent deodorization in 60 days. | 
Bromochioralum } is) s! ss: ey sits 100 Odor somewhat diminished, but not — 
: removed, R 
Labarraque’s Chloride of Soda . . 22 | Putrid odor, at first replaced by that of ~ 
chlorine, which was soon gone, the 
; putrid odor rapidly reappearing. 
Darby's) Propiyiactione. :.i\eer. 48 Odor at first destroyed, returned more 


tion. 


Comparatively cool weather, especially when clear, rendered the putrid — 
odor less marked in all cases, which makes it probable that if the experi- — 


ments had been conducted at a cooler season, instead of during the warm 


months of August and September, deodorization would have been more ss 


rapid. 


their subsequent loss of power, and the comparative slowness of the action 
of metallic salts, which act by arresting decomposition. 


rapidly than with Labarraque’s solu- _ 





These experiments show the rapid action of oxidizing disinfectants with 


In Dr. Angus Smith’s experiments on the comparative efficiency of va- A 


rious compounds when used as disinfectants in three different series, while 


the other substances remained the same, chloride of zinc appeared to vary — 


<i 
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in its action, forty parts being necessary in one case where only fifteen were 
required in another. 

In the above results a similar variation may be observed by a comparison 
of the effects produced by the disinfectants containing zinc salts, and the 
results obtained by analysis of them, though a mixture of iron and zinc 
salts appears to be more efficacious than zinc salts alone. 

Chloride of Aluminum, as in other experiments on record, stands low. 
The bromine in the Bromochloralum not being free, did not apparently im- 
prove the powers of that disinfectant; the amount was probably too small 
to have any effect unless it were free. 

Sulphate of Manganese stood very well, though containing considerable 
free acid. Manganese salts are by no means so plentiful or so cheap with 
us as in Europe. ‘They would doubtless prove very efficient, to judge from 
the sample experimented upon. 

Nitrate of Lead, though from the chemical properties of its constituents 
it was argued ought to stand very high, does not appear to answer the 
expectations formed regarding it. I have found no record of experiments 
with it. 

In order that a better estimate of the comparative value of the disinfec- 
tants might be formed by the use of the same amount in each case, a second 
series of experiments was made, one hundred cubic centimetres of the solu- 
tion of putrid blood being taken for each disinfectant as before, and ten 
cubic centimetres of the disinfectant added, the mixtures being treated as 
before. 

Besides the disinfectants in solution, five grammes of the Excelsior Dis- 
infectant and five grammes of solid crude Protosulphate of Iron, as well as 
one gramme of the same protosulphate dissolved in about eight or ten 
cubic centimetres of water, were also tried, one hundred cubic centimetres 
of putrid blood being used for each. 

The results were as follows : — 


TABLE II. 


Comparative Efficiency of Disinfectants, ten per cent. of each being used. 

















=e Phenomena observed with regard to Odor during 
Disinfectant. Siktpels Daye: 








Grantville Carbolic Alkali. . . .. . Faint odor of carbolic acid mixed with a 
stale odor throughout. 
Monsel’s solution. . . . . + +s. - Permanent deodorization in 21 days. 


De Wessely’s . . . 


pb aa UE Gilet ce Permanent deodorization in 23 days. 
Liquid of Manhattan Metal and Chemical 


ES ie fra eee S eh ke Bae S28 Permanent deodorization in 40 days. 
Seeley’s Sulphate of Manganese. . . . Permanent deodorization in 40 days. 
Beurondin, fitstsample . . .. + «. Permanent deodorization in 40 days. 
Girondin, second sample ..... .- Permanent deodorization in 40 days. 
Hovey’s Chloride of Zinc . . »- «= ; Putrid odor faint in 18 days. Deodoriza- 

tion in 66 days. 
Coutaret’s White Fluid. . .... . Putrid odor scarcely perceptible in 18 days. 


Deodorization in 66 days. 
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Phenomena observed with regard to Odor during 


Disinfectant. Sixty-six Days. 


Chioralum . .:.. e544) + « se) «| |Putrid odor faint in 25 days,  Deodoums 
tion in 66 days. 
Le Doyen’s. . . . +... « . ~~ |Faint putrescence and staleness apparent at 


end of 66 days. 
Crude Protosulphate of Iron (five grammes|Odor diminished, but remained more marked 


POLI Jos bse gare Ate than with preceding. 
Crude Peorosulenaeey 3 fron ane gramme|Putrid odor decreased for about a week, 
im solution:) so sie We Be eeeeae aes then remained quite perceptible for some 
six weeks, after which it began to increase. 
Bromochloralum ... . . . .. . . {Odor diminished slightly, but perceptible 
putrescence throughout. 
Excelsior. . . .. . . « © » « «* |Action like that of the one gramme crags 
protosulphate of iron. 
Labarraque’s Solution . . . . . . . |Partial deodorization at first, the bad odor 
soon returning. 


Darby’s Prophylactic .. . . . . . |Effect very slight, bad odor soon returned. 





The order of efficiency of the disinfectants is about the same as in the ~ 
previous table. The contrast between the effects produced by the addition ~ 
of five grammes of solid protosulphate of iron undissolved, and the one 
gramme in solution, shows that when in solution, as might be anticipated, 
the action of this salt is more rapid, but that after a short time the solid — 
probably dissolves, and shows its effects. Moreover, five per cent. of this — 
salt is insufficient to deodorize putrid blood even in two months, and indeed | 
if an insufficient quantity of disinfectant is used, a point is reached where ~ 
it ceases to act, and the putrefaction recommences. Of the oxidizing disin- — 
fectants, permanganate of potash and chloride of soda, enough was not 
added to effect complete deodorization, and putrefaction again set in more ~ 
rapidly with the former than with the latter. ; 

A comparison of the results in the two series as to the time in which per- 


manent deodorization was effected (at least which I term permanent, since 


the putrid odor did not reappear up to the end of the experiment), shows 
that the effects produced are not proportional to the amount of disinfectant 


added, so that in some cases, beyond a certain point, further addition of a 


disinfectant is mere waste of material. 

In trying the effects of the samples of carbolic acid, the results obtained 
with the “‘ Carbolic alkali” led to the supposition that ten per cent. would 
be too large an amount to use and obtain good comparative results. It was 
therefore decided to use one quarter of that proportion. Accordingly two — 
hundred cubic centimetres of the putrid blood were taken for each sample, — 
and five cubic centimetres of the sample added, the bottles shaken, stoppered 
with cotton, set aside and examined as before. With these samples two points 
were noted particularly. The carbolic acid destroyed the odor in a longer or 
shorter time, in some cases, however, leaving the solution with no definite 
odor, and after some time, though sometimes immediately, the odor of the 
carbolic acid or dead oil made its appearance. The times of such disappear- 
ance of putrid odor, and appearance of that of carbolic acid, are noted in the 








oe 


oe 
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table. The samples were tested for their contents in carbolic and cresylic 
acids by shaking them up with a large quantity of water, and measuring the 
amount which did not dissolve, carbolic and cresylic acids being soluble in 
water to some extent. 




















TaB_e ITI. 
q 83 og 5 
@ ° ie} 
Samples labeled. o i Odor when set aside. oH a3 4 
wo, ces 8 
5° Ra lt Se 
Calvert’s No. 5 Carbolic Acid. . . . | 98. | Faint Putrescence 7 , 
Squibb’s No. 1 Impure Carbolic Acid . 82.4 ae ch 6 6 
Carbolic Acid, No. 2 Warren Chem. Co. | 80.4 | Decided Putrescence 20 23 
Carbolic Acid, Armstrong . ... . ‘| 70.8 Ma a 17 24 
Carbolic Acid, No. 1 Warren Chem. Co. | 69.2 | Of Carbolic Acid II 23 
Dead Oil, Warren Chem. Co.. . . . 66.2 | Faint Putrescence IO 10 
Carbolic Acid, Warren Chem. Co. 64. cy . 12 24 
Dead Oil, Warren Chem. Co... . . 64. ve 4 16 16 
Carbolic Acid, Warren Chem. Co. . . | 60.8 | Perceptible Putridity 12 25 
Squibb’s No. 2 Impure Carbolic Acid . 57-6 | Of Carbolic Acid O fe) 
Dead Oil, Warren Chem. Co... . . AGiA tees e “f TI 23 
Edey’s Crude Carbolic Acid ... . oy hy Hy ch fe) 
Mead Oil, Warren Chem. Co... . . | 34 hy = * fC) fe) 
Kidder, Wetherell, & Co., Carbolic Acid | 34. | None re) 
King, Hoagland, & Woodruff, Carbolic| 26. | Perceptible Putrescence 9 21 
Acid . baltg Phvloenta Galas 
meude CarbolicAcid . . . .. . « | 26. | Faint Putridity 13 54 





The above-mentioned consisted only of carbolic acid more or less rectified. 
A few of the liquid carbolic acid preparations contained some other sub- 
stance besides carbolic acid, as alkali or protosulphate of iron. These were 
also tested in the same manner, with the exception that the water solution 
and that containing protosulphate of iron were tried on one hundred cubic 
centimetres of putrid blood instead of two hundred cubic centimetres, the 
amount used with the others. The results were as follows : — 








Phenomena observed with regard to odor during 


Name of Disinfectant. 
Sixty-six days. 


muenol Sodique ... =... . - +» + ‘|Odor ‘diminished, but quite. perceptible 
- throughout. 
Grantville Carbolic Alkali. . . . . - | Essentially the same as the above, a slight 


ammoniacal odor being perceptible. 
Squibb’s Water Solution of impure Carbolic 


ea) es ss se «6 ©} Some putrid odor perceptible throughout. 
ss Metropolitan asintectanta. cf eat ote Putrid odor at first diminished, then in- 
creased. 
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In this series of experiments the disinfecting power of the samples does 
- not appear to be so closely corresponding to the percentage of carbolic and 
cresylic acids as determined by the degree of solubility in water; a difference 
in the relative proportions of carbolic and cresylic acids, the latter being 
much the most efficient disinfectant, may have much to do with this. The 
presence of small amounts of alkali in the samples would render a larger 
proportion soluble in water, and moreover from an experiment tried in the 
laboratory, it appears that carbolic acid will itself hold about twenty per 
cent. of water, and might probably mix in that state with the other constit- 
uents of the tar from which it was derived, so that one or both of these 
causes might vitiate the test by solubility in water. 

Sesquichloride of iron, which gives a fine purple coloration with water — 
solutions of carbolic acid, is often used as a means of determining the per- — 
centage of carbolic acid, but the coloration is so readily affected by the ~ 
presence of minute quantities of other constituents of the tar, and by ~ 
salts of all kinds, that it is not to be relied upon for accuracy. F 

In testing the solid preparations containing carbolic acid, five grammes of — 
each were taken, shaken up with one hundred cubic centimetres of putrid — 
blood, the odor noted, the bottles stoppered with cotton, set aside and ex- — 
amined as in the previous experiments. One hundred cubic centimetres of — 
putrid blood was also shaken up with five grammes of partially slaked lime, ~ 
in order to determine if possible whether any or all of the deodorizing prop- — 
erties of the disinfectant were to be attributed to the lime in the samples, — 
the majority of them being the so-called carbolates of lime. 

The results were as follows :— 











TABLE IV. 
Disuiecane naa: . Phenomena observed with regard to Odor during 
Sixty-two Days. . 
Lime (partially slaked) . . . . . . . |Putrid odor gone in 21 days, returned at the — 


end of 50 days. 
Carbolate of Lime, — ie epee and | Putridity gone in 19 days, being superseded — 
Woodruff... roe by the odor of carbolic acid. q 
Nichols’ Carbolate of Lime . . «+ . |Putridity gone in 37 days, the odor of car- — 
bolic acid taking its place in a short time. 
Grantville Carbolate of Lime, second sample.| Putrid odor decreased slowly, not having dis- — 
appeared entirely by the end of the experi- — 
ment. 
Grantville Carbolate of Lime, first sample . |Odor almost entirely removed in 37 days, 
after which it gradually returned. 


(In all of the above samples the first addition of the disinfectant developed a strong odor 
of ammonia, which gradually disappeared.) 


Granulated Disinfecting Powder . . . . {Odor diminished perceptibly but not entirely 
removed. 

Phoenix Disinfectant . . . . . . . . |Very slight diminution in putrid odor. 

Egyptian Disinfecting Powder . . . . {Same as the above, an increase of putrid 


odor being observed toward the close of 
the experiment. 











a 
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From these experiments it appears that the carbolates of lime owe their 
disinfecting properties, what little they possess, largely to the amount of 
slaked lime which they contain. ‘Those which had absorbed most carbonic 
acid appeared to have the least effect. The lime alone appears to have 
considerable effect at first, but as might be anticipated, gradually loses 
ground by prolonged action. 

As general conclusions from this examination of the disinfectants sold in 
our city, it may be affirmed that by far the best disinfectant of all is carbolic 
acid, and of metallic or inorganic preparations, zinc salts, or a mixture of 
zinc and iron salts, nitrate of sesquioxide of iron and manganese salts are 
most efficient. 

For immediate disinfection and deodorization, some oxidizing agents, as 
chlorine, chloride of lime, or permanganate of potash should be employed, 
but as these soon exhaust themselves, some metallic solution should follow 
their application to prevent the return of infection. 

“Carbolates of Lime” and powders containing carbolic acid usually con- 
tain so little carbolic acid as to be of comparatively little use as disinfectants. 
Those containing no lime are the least efficient. Those containing lime lose 
their efficiency when allowed to absorb carbonic acid from the air. 

With putrefying material, which may favor the development or spread of 


infection, at least one per cent. of carbolic acid may be required to arrest 


such putrefaction, though much less than one per cent. will no doubt act as 
an antiseptic provided putrefaction has not already commenced. 
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GENERAL HEALTH LAWS AND LOCAL ORDINANCES, CON- — 


SIDERED WITH REFERENCE TO STATE AND LOCAL 
SANITARY ORGANIZATION. 


By ELISHA HARRIS, M. D., 
Of New York. 


THE framing and administration of sanitary laws and regulations in the 


various states and municipalities of North America, should conform to the — 


somewhat various and changing conditions of the areas and methods of the ~ 
civil government. Cities and large villages thoughout this continent main- — 
tain as strict independence as they possibly can in affairs of their local gov- — 
ernment. This, and other circumstances may tend to delay the enactment — 


of general laws or a general sanitary act in numerous States. But such 
general laws can readily be obtained in each State in which the friends of 
sanitary improvement cordially agree upon the points that should be at- 
tained, and upon the most economical and effectual methods of administra- 
tion, by which the desired results may be accomplished. 


A central source of information and of advisory, as well as ultimate — 


authority, should be created and put into operation in connection with local 


authorities. Hence it is, that we witness now the working of the Boards of | 


Health under general sanitary laws, as well as good local sanitary organiza- 


tion, in some of the newest of our States, as in Minnesota and California. _ 


New machinery of government may be more readily adjusted than old parts, 


recast, can be adjusted or harmoniously worked. Thus, in some respects, — 
the friends of sanitary improvement in the newer States may be the first to © 


succeed in their efforts. 

As the progress of sanitary improvement plainly requires that there shall 
be an effective system of State organization and a new and well regulated 
method of local sanitary administration, health laws, like the laws and 
regulations relating to the peace of communities or to the education of the 
people, the development of local improvements, or the protection of towns 
and districts against trespass and nuisance, are found by experience to be 
useful, acceptable, and well administered in proportion as the inhabitants of 
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_ the communities are intelligently concerned about the causes for which such 
laws and regulations have been called into existence. ‘This is true, in gen- 
eral terms, in any country, and in the United States this truth is practically 
more important, and has fewer exceptions, than in most other countries. 

Sanitary cordons and the regulations of the government authorities of 
Europe, whenever confronting the march of cholera and other pestilences, 
have proved unavailing except as particular communities conformed to and 
applied the sanitary regulations intelligently. And even now, when the 
diffusion of the cholera from India and Persia seems to be effectually ob- 
structed by the practical application of sanitary regulations in the Hadjez 

_ and along the routes traversed by the Mohammedan pilgrims, and also upon 
the frontiers of the Turkish and Russian dominions, the only real security 
against the onward march of this and other infectious pestilences lies in 
the intelligent support of the local and general health laws by municipal 
and State authorities who understand and can explain what are the reasons 
and uses of the regulations which they enforce. 

Previously to the diffusion of popular information concerning the com- 
mon principles and explanations of sanitary regulations in regard to the 
preventable causes of cholera, the enforcement of the regulations produced 
panic, frequently followed by brutal violence and scenes of terror, among 
inhabitants who utterly misunderstood the nature and purpose of the sani- 
tary measures intended for the repression of the pestilence. 

This lesson from experience may be useful when brought home to en- 
lightened communities in regard to any thorough and general application 
of the machinery of government and local authority for adopting and en- ' 
forcing regulations designed to protect the public health, and promote the 
sanitary welfare of towns and cities. It was of the ignorant and most 
needy sufferers from insalubrious conditions that John Simon, the chief 
medical officer of the Privy Council of England, spoke when he said, 
ae beyond all measure hopeless is the wish that persons thus 
circumstanced should ever in other respects aspire to that atmosphere of 
civilization which has its essence in physical and moral cleanliness.” 
The wretched denizens of the very purlieus of pestilence in the slums of 
neglected cities and large towns; the inhabitants of malarial districts ; 
households that are being wasted by phthisis ; citizens while inhaling the 
poisonous emanations of foul sewers and cesspools, or suffering exposure 
to small-pox and typhus ; and entire communities drinking the water from 
defiled streams, or partaking of diseased meats and adulterated condiments, 
all alike would cry out against the invasion of their personal rights, if gen- 
eral laws or arbitrary local regulations were to be applied against the pleas- 
ure and conceits of the sufferers, to secure their sanitary welfare without 
their first understanding the necessity and reasonableness of the duty of 

- such wholesome interference. Though it may be God-like to save, to res- 
cue, to overrule and compel the safe escape of human beings that would 
suffer and miserably perish without such interposition ; though there be 
just pride in the manly prowess that rescues the drowning, the wrecked, 
and the helpless from the peril of impending death, and although there is 


q 
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a confessed sublimity in the uncompensated and faithful study and toil of 
devoted physicians as officers of health who by the application of their 
definite knowledge and skill arrest the progress and ravages of a pestilence, 
or prevent the operation of any great source of disease, these less frequent 
duties and acts of the “savers of men” must not be mistaken for the chief 
and constant functions of sanitary officers and health government ; for 
they are savers of men and of great moral interests of society by prevent- 
ing the operation of causes which destroy life and health. 

All experience seems to warrant the conclusion that, in the United 
States, the permanent value and success of any methods or system of sanitary 
government will depend upon the degree in which the people are generally en- 
lightened, concerned, and made responsible, in regard to sanitary duties. 

With this fact clearly in mind, and a definite view of the practical effects 
of good laws and regulations as agencies for promoting a definite knowl- 
edge of obligations and securing a dutiful compliance with such laws, we 
proceed to examine the most important questions relating to the adminis- 
tration of sanitary laws and regulations. 


PRACTICAL POINTS TO BE KEPT IN VIEW. 


I. Zhe Areas of Administration: As indicated by the nature of the | 


duties to be performed by the sanitary authorities, and the requisite condi- 
tions for success of the duties, as defined by existing and progressive so- 
cial and governmental organization in the States, cities, and towns to be 
affected. 

Il. Zhe framing of certain General Laws, and the establishment of a cen- 
tral or State Board of Health in each State: For giving a systematic and 
enlightened direction to the sanitary administration, and to secure practical 
results and thoroughness in the application of general laws relating to the 
public health and vital statistics. 

Ill. Zhe adaptation of methods of local administration best designed to se- 
cure popular support, and the effectual application of sanitary laws and regu- 
lations: ‘This result to be sought by the encouragement and prudent aid 
to local administration, and the avoidance of unnecessary assumption of 
any local duties, or interference with local officers, without specific cause, 
by the State Board of Health. 


IV. Zhe public influence and economy of a State System of Sanitary Admin- q 


istration: ‘To be attained through good results witnessed and approved 
under the local authorities, and through the local and general inquiries and 
reports instigated by the State Board, and by such gain to life and health 
as can be ascertained through the system of vital statistics. 

Practical ends that should be attained under the Local Administration, 
whatever the system: Mutual support of the State and Local functions in 
the Sanitary Administration. 


CONCLUSIONS AND SUGGESTIONS. 





Paka ealin - —- - yal aii 


Areas of Sanitary Administration. — Every State government, by its legis- | 


lature, owes to the total population the enactment and provision of laws and 
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methods that shall be adequate to protect the general health of the people 
against those causes of sickness and mortality that cannot be adequately 
restrained without general provisions of law which shall either prescribe 
methods and proceedings, or require local authorities so to prescribe and 
proceed for the proper removal and prevention of unnecessary cause of 


_ danger, and injury to life and health. 


The individual, the family, the employer, the hamlet, the town, and every 
city, has each its own responsibility and duty in avoiding and preventing 
injury to life and health. And were every individual, and each neighbor- 
hood and community properly informed, vigilant, wise, and dutiful, in the 
prevention of such injury, there would be a speedy and universal observ- 
ance of all the laws of health and personal safety as respects individuals, 
dwellings, villages, and cities. 

But still there are more widely extended and general causes of injury 
and peril to the public health which can be effectually controlled only by 


general laws and regulations, that shall provide methods and prescribe du- 


_ 


ties to be enforced by the proper authorities. This fact requires State 
enactments, whether in the nature of general laws defining the local and 
general obligations, or in the nature of a supreme central authority. It is 
necessary, therefore, that there should be a general statute relating to the 
organization and duties of boards of health, and that the General Sanitary 
Act shall specifically require that every sownship or every county shall organ- 


ize a local Board of Health, to give effect, as far as necessary, to the re- 


quirements and duties under the General Act. There is much reason to 
believe that the county area and the established and permissible methods 
of county administration, in most of the American States, will constitute 
the most natural and acceptable wzt— geographically and civilly —for the 
local sanitary administration of communities ; and that towns and villages 


_ will, in most of the States, quite naturally and effectively organize ‘and ad- 


minister their own respective health duties in connection with — often as 


_ parts of —the county system. One thing is certain, namely, that there 


should be thorough organization upon that civil and geographical basis 
which will afford greatest facility of efficient sanitary duties, and in the set- 
tlement of questions that may involve general expenditure, and some form 
of general authority for protecting the public health. This is witnessed in 
the duty of applying measures for protection against small-pox, and some 
other diseases, and for securing necessary drainage of malarial districts, 
the preservation of sources and of the purity of water supply, etc. 

The geographical extent and civil competency of the primary areas of 
sanitary administration will be found to have an important bearing upon 
the final success and economy of sanitary improvements. 

That the areas of sanitary administration— as regards the several 


branches and purposes of the public health service — should correspond 


with the best arrangements of the civil government of town, village, county, 
and State, would seem to require no argument; but we may properly urge 
that in respect of all duties which relate to the prevention of general causes 
of disease, the spread of contagious and pestilent maladies, the provision 
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for and the supervision of vaccination, the application of quarantine or any 
restrictive sanitary regulations, the sanitary management of general drain- — 
age, and the supervision of returns and registration of Vital Statistics, the — 
areas of administration should be determined by those limits and considera- — 
tions which will secure the most perfect results and the largest degree of 
popular and intelligent support from the people. 4 

While it cannot be denied that if there were no existing boundaries and — 


definitions of the areas or districts in which political or civil administration — 


has certain defined limitations, it would be well if the areas in which sani- _ 
tary laws are to be separately administered were defined with reference to ~ 
natural sanitary outlines and necessities, we must, as matters of civil and © 
municipal administration now stand, conform in some degree to those — 
primary organizations of the people which already exist. Hence it is that — 
the city, town, and county precincts inevitably become for the present the © 
most convenient primary areas of administration. If, however, no general © 
sanitary supervision and authority exist in a State, the local administration — 
of health laws would frequently fall far short of securing general protection — 
of the people of the State against preventable causes of pestilential diseases, — 
In the absence of unity of purpose and methods in the sanitary service of © 
different municipalities and counties, one of the local administrations might — 
be doing much to protect itself, while it actually drove outward into other — 
localities infected persons and materials to imperil all portions of the — 
State whither they went. This, indeed, is but the lesson of experience ; 
we have seen bedding and clothing which the sick and dead of small-pox, ~ 
fever, and cholera had left behind them in care of the local sanitary author- ~ 
ities, sold and conveyed beyond the jurisdiction of such officials, and thus — 
putting in jeopardy communities more populous and less carefully protected. ~ 
It may be laid down as a safe postulate, therefore — That the reasons — 
which require vigilant and specific local sanitary duties to be performed, — 
likewise require that there should be central sanitary organization adapted © 
to give any necessary counsel, aid, and authority to the local boards of health. 


STATE ORGANIZATION ESSENTIAL TO LOCAL EFFICIENCY. 


Practically ‘considered, the chief benefits from sanitary government will — 
be insured most completely and permanently only when and where the — 
masses of the people become interested, and will aid in giving such success. — 
This, however, dces not imply that each hamlet and town, much less that ~ 
every little neighborhood should be left to itself, to become a nest of pesti- — 
lence, or to produce cretans and consumptive paupers, by neglecting sani- — 
tary obligations that concern the county and the State. It was of the © 
debased and ignorant sufferers from neglected drainage and cleanliness, 
and from domestic insalubrity, that Mr. Ruskin wrote when he exclaimed, — 
“¢ ... They resist every effort to lead them into purity of habit and — 
habitation, and to give them wholesomeness of air, as new interference ~ 
with their liberty, . . . . insisting on their right to helpless death.” Such — 
pestilence-breeding neighborhoods or premises must be brought under sav- — 
ing sanitary regulations. County and State sanitary authorities need to be © 
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required, under General Health Laws to coéperate in giving any neces- 
sary enforcement to such regulations in any community, place, ground, or 
building that seriously endangers the public safety or the health and wel- 
fare of defenseless persons. 

The duty and adequate authority to organize the Local Boards of Health, 
and to administer the various and proper functions of such Board, being 
conferred upon the “supervisors,” ‘ chosen free-holders,”’ or other chief 
civil authority in the county (or in the town, or in the incorporated village, 
as the case may be), the central Board of Health of the State should be 
adapted and required to give completeness and efficiency to Health Laws. 


THE REGISTRATION OF VITAL STATISTICS. 


The maintenance of a proper system of Registration of Vital Statistics in 
the State requires that the primary returns of such statistics in every 
county, and, if practicable, in every town, should be supervised by the local 
sanitary authority. It is our duty to urge this function upon local sanitary 
authorities, and upon the States that have not yet organized a system of 
Vital Registration. It is confessed to be the special want, now, of the 
English Registration system. It is obviously the want of the State systems, 
thus far, in our country. The original vouchers, and the methods of the 
records for public registration of Vital Statistics need to be under the 
skilled supervision of the local sanitary authority, near to the sources of 
such vouchers and records. 

The final and central revision of the State Registration of Vital Statistics 
should be supervised by the State Board of Health, and, through the agency 
of that Board, the most directly useful purposes and publicly important in- 
formation of the Registers should be sought and published. Whether the 
State system of Registration is treated as a bureau of the Department of. 
the Secretary of State or otherwise, still it needs the supervision of expert 
officers of public hygiene. The local registration especially requires such 
supervision, and no methods of vital registration will be satisfactorily cor- 
rect, as respects the records of diseases and mortality, unless such local as 
well as central supervision is provided. 

Uniformity in practice, and comparable results, can be secured in the 
methods and system of registration of Vital Statistics, and of the records of 
disease and of epidemic phenomena throughout all the States of North 
America whenever each State has a central Board of Health with reason- 
able supervisory authority over the Vital Registration. Such uniformity is 
greatly to be desired, and it appears to be the duty of all such sanitary 
authorities, in the United States, as already direct the public registration of 

Vital Statistics, to agree upon this duty of giving the highest practicable 
degree of uniformity to the methods and periodical abstracts of their regis- 
tration. 

DEFINITION OF AND PROCEEDINGS AGAINST NUISANCES. 


The abatement, control, and prevention of /Vuésances being uniformly rec- 
ognized as a duty of sanitary authorities, it is desirable that in each state 
and city, and in all sanitary acts and codes there should be a reasonably 
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uniform and strictly correct specification and definition of the term “ nui- 
sance” and its special applications in health government. Evasion of the 
duty of obedience to sanitary laws, and the injurious perpetuation of nui- — 
sances detrimental to health and life, will become less and less frequent — 
whenever there are positive definitions and specific declarations of nuisances 
against health, which, in every community, shall be abated and prevented, — 
The power and duty of the Board of Health to announce the presence and © 
order the removal of whatever it finds to be a nuisance, should be undisputed, — 
but the people generally must be allowed ample opportunity to understand 

the reasons and nature of the proceedings against nuisances. The provis- 
ions of a sanitary code ought not to be arbitrary. The importance of incit- 
ing the interest, inquiry, and support of the people, in proceedings against 
nuisances, should be understood by the legislative authorities or persons who 
frame the sanitary laws and ordinances. The provision that should be made ~ 
in every sanitary code to give patient and sufficient “/earing” to persons 
prosecuted or enjoined under the health laws, should be so framed and so ~ 
applied as to become a means of publishing the most important kinds of © 
sanitary information and evidence. 
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POPULAR INSTRUCTION IN PHYSIOLOGY AND HYGIENE, 


Instruction in human physiology and hygiene in the course of public 
school education and in all colleges and seminaries, would conduce to the 
prevalence of public regard for sanitary duties. Teachers of the public 
schools should be required, under the State laws relating to public health as 
well as those relating to public instruction, to sustain an examination in~ 
physiology and hygiene. The local boards of health should have authority 
to inspect all school-rooms, and to advise with the boards of education con- — 
cerning matters affecting life and health. 

The State and local boards of health should be required by law to make a 
faithful sanitary inspection and inquiry in every hospital, medical ‘ispensall : 
asylum, reformatory, and penal institution every year, and as much oftener — 
as circumstances may warrant; and such inspections and duties should be ; 
carefully supervised in some Bese by the State Board of Health aided by — 
counsel or information given by the State Board of Public Charities. A ~ 
chapter in each yearly report of the health boards,—state and local,— — 
should comprise a careful statement of results, etc., in this class of duties. 

The usefulness, dignity, or permanent influence and success of the local 
sanitary authority will be promoted if the State authority and aid can be eX: 
tended to the local officers, when proper, in matters of local inspection and — 
inquiry upon subjects of general as well as local interest. The purpose and 
duty of harmonious coéperation between the State and local boards should — 
be obvious to the people. By such influences may the people be kept inter- 
ested in the sanitary duties that pertain to their own localities and affairs. 

The centralization of authority relating to the administration of sanitary 
laws may become desirable at some future time, but it would be impolitic and 
contrary to the well known preferences of the people and the usages of civil 
government in the primary areas of political or civil organization, to control 
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the administration of health laws so as to fail to incite and even require the 
inhabitants to maintain and obey local authority. 


STATE BOARDS OF HEALTH. 


The experience and example of the central Board of Health in each of the 
six States that has organized such a State Board may now serve as useful 
guides to the successful organization of a State Board of Health in each 
State that will seek to establish a general sanitary system. Each State may 
require to have various and essential modifications of any frame-work of a 
general sanitary act that might be perfectly adapted to another common- 
wealth. The State law on this subject in Minnesota would not be completely 
adapted to the necessities of certain existing statutes and necessary usages in 


- New York, or in Massachusetts, nor would the Massachusetts law answer 


for Minnesota, Michigan, Virginia, and California. It will be seen, upon 
examination of the annexed outline of the special acts under which each of 
the five State Boards has respectively been established, that the friends of 
sanitary improvements in each State will manifestly need carefully to fore- 
cast the amount of general and intelligent cooperation which the people will 
put forth in the duties of sanitary administration. The law itself may and 
always should be an educator, but the laws and ordinances that are success- 


ful as educators must be so framed and administered as to elicit popular and 


exact inquiries and increase the general knowledge and appreciation of the 
objects for which such laws exist. 

The vital importance of local sanitary authority is already exemplified in 
every State of the Union: and the fact must be conceded, that the faithful- 
ness, efficiency, and permanency of good influence of the local boards of 
health in the rural districts, as well as in most larger towns, cannot be 
thoroughly secured without the central influence and certain kinds of author- 
ity of the State Board. 

Thus far each one of the State Boards, has succeeded in awakening in 
the communities of the State an increased regard for the right and duty of 
every district, town, and neighborhood, to invoke the continued aids of law 
and instruction, to protect the interests of life and health. 


A Digest and Comparison of the leading features of the special Acts by 
which State Boards of Health have been established in Six States of the 
Union. 


STATE OF MASSACHUSETTS. 
[By Act passed in June, 1869.] 
“Seven persons shall constitute the Board of Health, and Vital Statistics,” 


‘appointed by the Governor, “ with advice and consent of the council,” and 


hold office for seven years, one appointment or re-appointment being made 


every year. 


“Sanitary investigations and inquiries in respect to the people, the causes 


of disease, and especially of epidemics,” constitute the chief duty of the Board. 





It also advises the government in regard to the location of public buildings. 


_ The Secretary is the executive and only salaried member of the Board. 
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BOARD OF HEALTH OF LOUISIANA. 


There are nine members of the Board, a majority of whom are appointed — 
by the Governor, and minority of the Municipal Council of New Orleans, — 
This Board has full authority over all matters relating to “ Quarantine for — 
the protection of the State.” It also has charge of the Sanitary Police and 
Health Government of New Orleans. 

The powers of this Board are inadequate to the peculiar exigencies that 
are associated with the nature of yellow fever epidemics. But the chief de- — 
fect in sanitary powers of the State of Louisiana, is that they do not require 
the establishment of local Health Boards in all the Parishes of the State. 

The Louisiana State Board of Health has not been commissioned or 
empowered to enter upon hygienic inquiries or the general duties which — 
characterize the Massachusetts Board of Health. 































STATE BOARD OF HEALTH OF CALIFORNIA, 


This Board was organized in 1870. It consists of seven physicians, who © 
hold office for four years. Their appointment is vested in the Governor — 
alone. 

The functions of this Board are defined in the same concise and general © 
phraseology as are those of the Massachusetts Board of Health, and by — 
the Act its members were instructed to devise and report ‘some scheme — 
whereby medical and vital statistics of sanitary value may be obtained.” 


STATE BOARD OF HEALTH OF MINNESOTA. 


This Board was organized in the Spring of 1873. It consists of seven 
physicians, who hold office four years, under appointment from the Gov-— 
ernor. 

The State Board is required to “ place themselves in communication with — 
local boards of health, the hospitals, asylums, and public institutions — 
throughout the State,” and “take cognizance of the interests of health and © 
life among the citizens generally.” To these duties are added all the func- — 
tions which Massachusetts, Louisiana, and California have respectively — 
assigned their State Boards of Health. ? 

A supplementary Act has enjoined upon every town and city in the State ~ 
the duty of establishing a local board of health ; and the State Board is © 
‘authorized to enforce this duty, and required to advise and aid the local — 
board. } 

The Secretary of State, who has general charge of vital statistics, under 
an old law, is required to seek the counsel and aid of the State Boag of | 
Health in the Bureau of Vital Registration. 4 


STATE BOARD OF HEALTH OF VIRGINIA. 


Organized in the Spring of 1872, and consisting of seven members, all q 
of whom must be physicians, three being residents of the city of Rich- q 
mond, and four from different sections of the State, this “Board of Health — 
and Vital Statistics” was set at work, with the strict injunction that it 
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“shall not in any way be a charge upon the State.” Its functions are pre- 
cisely like those of the State Board of California. 


STATE BOARD OF HEALTH OF MICHIGAN. 


This Board was organized this year. The phraseology of the Act to 
erect the Board, and define its functions is so well adapted to aid the 
deliberations of the Public Health Association, that the chief sections are 
here quoted. It needs to be mentioned here that other laws in Michigan 
provide local boards of health to establish a system of Vital Statistics : — 

“Section 1. Zhe People of the State of Michigan enact, That a board is 
hereby established which shall be known under the name and style of the 
‘State Board of Health.’ It shall consist of seven members as follows: 
Six members who shall be appointed by the Governor with the consent of 
the Senate, and a secretary, as provided in Section four of this act. The 
six members first appointed shall be so designated by the Governor that 
the term of office of two shall expire every two years, on the last day of 
January. Hereafter, the Governor, with the consent of the Senate, shall 
biennially appoint two members to hold their offices for six years, ending 
January thirty-first. Any vacancy in said board may be filled until the next 
regular session of the Legislature, by the Governor. 

“Sec. 2. The State Board of Health shall have the general supervision 

of the interests of health and life of the citizens of this State. They shall 
especially study the vital statistics of this State, and endeavor to make 
intelligent and profitable use of the collected records of deaths and of 
sickness among the people; they shall make sanitary investigations and 
inquiries respecting the causes of disease, and especially of epidemics ; 
the causes of mortality, and the effects of localities, employments, con- 
ditions, ingesta, habits, and circumstances on the health of the people. 
They shall, when required, or when they deem it best, advise officers of 
the government, or other State boards, in regard to the location, drainage, 
water supply, disposal of excreta, heating, and ventilation of any public in- 
stitution or building. They shall from time to time recommend standard 
works on the subject of hygiene for the use of the schools of the State. 

“Sec. 3. The board shall meet quarterly at Lansing, and at such other 
places and times as they may deem expedient. A majority shall be a 
quorum for the transaction of business. They shall choose one of their 
number to be their president, and may adopt rules and by-laws subject 
to the provisions of this act. They shall have authority to send their 
secretary, or a committee of the board to any part of the State, when 
deemed necessary to investigate the cause of any special or unusual disease 
or mortality. “i 


Sections 4 and 5 provide for the election and services of a Secretary, 
and specify his functions under the Board. 
Sections 6 and 7 relate to expenditures. 
“Sec. 8. It shall be the duty of the health physician, and also of the 
clerk of the local board of health in each township, city, and village in this 
31 
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State, at least once in each year, to report to the State Board of Health 4 2 
their proceedings, and such other facts required, on blanks and in accord- 
ance with instructions received from said State Board. They shall also ~ 
make special reports whenever required to do so by the State Board of 
Health. | 
“Sec. 9. In order to afford to this board better advantages for obtaining — 
knowledge important to be incorporated with that collected through special — 
investigations and from other sources, it shall be the duty of all officers of the 
State, the physicians of all mining or other incorporated companies, and ~ 
the president or agent of any company chartered, organized, or transacting — 
business under the laws of this State, so far as practicable, to furnish to — 
the State Board of Health any information bearing upon public health 
which may be requested by said board for the purpose of enabling it better — 
to perform its duties of collecttng and distributing useful knowledge on this — 
subject. . i 
“Sec. ro. The Secretary of the State Board of Health shall be the © 
Superintendent of Vital Statistics. Under the general direction of the Sec- 
retary of State, he shall collect these statistics, and prepare and publish” 
the report required by law relating to births, marriages, and deaths.” 






Nore. Since the meeting of the Association in 1873 the organization of 
a State Board of Health has been effected in Maryland, under a statute 
which confers similar powers to those exercised by most of the other State — 
Boards. It consists of five members, — all physicians, — whose duties con- 
sist chiefly of exact sanitary inquiries and the encouraging of local anita 
organization and sanitary works. 

The Legislature of New Jersey at the close of its session, 1874, provid 
that a Sanitary Commission should be organized for the purpose of institut- 
ing a general examination into matters affecting the public health. ‘ The 
Commissioners, under that law, have at once set about their duties, and 
hope to conduct an inquiry which will enable them to prepare a project of 
law for securing the organization of efficient local boards of health, and — 
inciting general attention to the proper registration of Vital Statistics. In 
this Commission the State Geologist and two other citizens eminently quali- — 
fied to give practical assistance in its general inquiries and duties have been — 
judiciously united with four medical men of skill and experience. 


A REPORT ON A UNIFORM SYSTEM OF REGISTRATION 
OF CAUSES OF DEATH THROUGHOUT THE 
UNITED STATES. 


By CHARLES P. RUSSEL, M.D., 
Of New Vork. 


Ir would appear almost superfluous to adduce any argument in support of 
the establishment of a uniform system of death registration throughout the 
United States. The advantages to be derived from such a measure are so 
obvious that we are struck with amazement in contemplating the chaotic 
condition of the field before us out of which order may be so readily evoked. 
For one third of a century our kinsfolk across the Atlantic have been enjoying 
the benefits of an admirable necrological system, while on this side there has 
been but little attempt at such generalization until a comparatively recent 
_ period, and even this improvement has been confined mainly to the city of New 
York. At the same time convocations of physicians have annually assem- 
bled from all portions of the country rather to discuss points of ethics than 
to investigate and carry out principles lying at the very foundation of national, 
medical, and sanitary science. Does it not seem therefore especially incum- 
bent upon an association now first regularly convened for the consideration 
of the great and manifold questions relating to public health, to take imme- 
diate steps towards the adoption of some comprehensive, feasible, and 
specific plan for insuring a general statistical arrangement and common 
nomenclature of fatal diseases? We cannot but acknowledge that unless 
some such measure be accomplished our future studies of the laws which 
govern the diseases of our vast country will never furnish results equal to 
our anticipations. That a correct or even approximate estimate of the com- 
parative prevalence of fatal affections throughout the land can be attained 
only by a universal adherence to one classification, none we believe will 
venture to gainsay. We need not dwell any longer upon so evident a prop- 
Osition. It simply remains for us to submit a few considerations upon the 
important question: What shall be this plan which we propose to offer to our 
brethren of every State for their unqualified adoption ? 

The subject of nosological classification is one that for over two centuries 
has occupied the earnest attention of some of the most profound and inge- 
nious minds in our profession. Since the time when Sydenham’s original 
" suggestions were practically illustrated in the “ Nosologia Methodica ”— that 
intricate and stupendous production of Boissier de Saurages, numerous other 
arrangements have been proposed. In this connection we shall simply 
allude to the labors of Linnzeus at Upsala in his “Genera Morborum” — of 
Sagar at Iglaw, Moravia, in his “Systema Morborum Systematicum ” — of 
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Vogel at Gottingen in his “‘Definitiones Generum Morborum ”— and of Cullen 


at Edinburgh in his “Synopsis Nosologiz Methodicz.” Among more modern 


contributions to this subject we may cite those of Parr, Bichat, Vicq-d’Azyr, 


Richerand, Young, Mason Good, and Farr. Besides the foregoing compre- 
hensive nosological systems, many others have occurred in various ways to 


different minds, and have been promulgated in order to facilitate the analysis 


of disease. Such schemes have each an intrinsic purpose ; one promotes 
the investigations of the pathologist— another renders more explicit the 
demonstrations of the clinical lecturer — both may include the whole range 
of morbid processes and yet be entirely dissimilar in form and expression. 
All such endeavors to systematize have enlarged our opportunities for 


acquiring knowledge in fulfilling their specific objects. But it has been — 


found totally impracticable to frame a system of universal application from 
every standpoint. In the classification of diseases the extent to which 
their analysis shall be carried must depend upon the end in view; and for 


statistical purposes the individuality of certain particulars should be pre- j 
served by sufficient but not too subtile distinctions. Now it is manifest that — 
a statistical system intended especially to exhibit prevailing conditions of — 


salubrity as drawn from an examination of mortality tables under the ever 


varying circumstances of season and locality, must subject the elements — 
within its scope to peculiar modification. Dr, Farr says: ‘‘The superiority — 
of a classification can only be shown by the number of facts which it gen- — 


eralizes, or the practical results to which it leads ; more arrangements of the 


facts than one may be useful; but the main object in view should regulate — 
its principle; and finally a statistical nosology to throw the clearest light — 


upon the health of a nation should be founded upon the mode in which dis- 


eases affect the population.” In this respect the nosology devised by Farr — 


himself has preéminently stood the test of experience. It does not claim to 
present all the existing conditions of public health with the utmost precision, 


as, on account of the fluctuating types of disease, figures of mortality alone — 


do not exactly represent such conditions. They are assuredly, however, 
indices like weather-cocks pointing unerringly in the right direction; and 
they are therefore worthy of our most earnest and careful consideration. 


This classification of Farr’s has received the indorsement of several inter- 


national statistical congresses ; and it undoubtedly possesses in its practical 
bearings upon public health a vast superiority over any other system ever 
put into operation. In the language of its distinguished author it is intended — 


to exhibit clearly and at a glance “the relative prevalence of the same 


classes of diseases in the greatest imaginable variety of circumstances.” As 
all of those present may not be entirely familiar with its features, a few words 
of explanation may be useful. 

In its first and principal group are comprised the most formidable diseases 
with which sanitary science has to grapple, and the investigation of which 
with reference to their prevention, modification, or annihilation, has within a 
few years become the subject perhaps of the most momentous importance to. 
the human race in both a physical and a moral sense. 

These are the epidemic, endemic, parasitic, inoculated, and epizootic dis- 
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orders, as well as those resulting from the deprivation of sustenance and 
abuse of drink —all being classed under the general designation Zymotic. 
It is eminently proper that affections of this character should be grouped 
together, notwithstanding peculiarities which serve to separate them as 
clearly from one another as from those of a different class. The resem- 
blance in their origin, course, influence, and effects is of vastly more conse- 
quence than the diversity in their individual traits. It has been eloquently 
remarked that these diseases ‘distinguish one country from another, one 
year from another ; they have formed epochs in chronology, and as Niebuhr 
has shown, have influenced not only the fall of cities, such as Athens and 
Florence, but of empires.” The army of Sennacherib, while besieging 
Jerusalem, as narrated in Holy Writ, lost one hundred and eighty-five thou- 
sand men in a single night, under the deadly breath of the Destroying Angel 
—a beautiful metaphor, probably, for the swift and invisible stroke of the 
pestilence. 

Besides the zymotic disorders there is, as Dr. Farr expresses it, “a legion 
of diseases never halting and not so-much controlled by external circum- 
stances, namely, sporadic diseases or ordinary maladies of every day occur- 
rence.” These prevail universally, are sometimes due to hereditary taint, 
sometimes apparently spontaneous or traceable to a variety of exciting 


' causes more or less insidious, but they are not usually regarded as capable 


of direct propagation. However, as was noticed as far back as the Plague 
in Athens described by Thucydides, they not unfrequently participate in 
the fluctuations of epidemic diseases, being modified thereby and stamped 
with temporary peculiarities. The chief and most generally fatal of these 
are the constitutional disorders, including the tubercular and scrofulous, as 
phthisis, marasmus, and hydrocephalus, and the diathetic, as rheumatism 
and cancer. In the present English tables rheumatism is placed among the 
zymotic diseases, while gout figures in the constitutional. We would recom- 
mend that rheumatism be reiried in the latter order, as we consider it 
purely a diathetic disease. 

Next we have the great class of local disorders — affections of special 
organs appropriately grouped in distinct systems ; as meningitis, apoplexy, 
etc., in the nervous; aneurisms, heart diseases, etc., in the circulatory ; 
pneumonia, bronchitis, etc., in the respiratory ; peritonitis, gastritis, hepa- 
titis, etc., in the digestive ; Bright’s disease, cystitis, diabetes, etc., in the 
urinary ; necrosis, synovitis, etc., in the locomotory ; ovarian tumor, non- 
puerperal metritis, orchitis, etc., in the generative ; and furuncles, eczema, 
etc., in the integumentary. 

Next come developmental diseases, or those arising from abnormal action 
of the formative, reproductive, or nutritive processes ; as disorders peculiar 
to newly-born children— premature and preternatural births, cyanosis, 
spina bifida, hair-lip, and other malformations ; affections resulting from 
advanced age, as senile gangrene and decay ; diseases consequent upon im- 
perfect nutrition, as atrophy, asthenia, etc. ; and affections incident to the 
puerperal condition, or to menstrual irregularity, as puerperal peritonitis, 
puerperal convulsions, puerperal mania, amenorrhea, chlorosis, etc. With 
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regard to the last order, we would suggest one modification. In Farr’s — 
Nosology, metria or puerperal fever is assigned a place among the zymotic — 
diseases, while all other puerperal disorders rank in the developmental order — 
of women. ‘The experience of the New York Bureau of Vital Statistics — 
proves it is impossible to maintain this distinction in classifying causes of — 
death as returned by physicians, some designating puerperal fever as puer- — 
peral metritis, or vice versa, so that it would appear more philosophical to — 
include all puerperal affections under the same head, namely, the develop- — 
mental of women. This has been done in New York during the present — 
year. 4 

The final class of Farr’s Nosology embraces all deaths due to violent 
causes, the consequences of physical or chemical forces, whether applied ac- — 
cidentally, suicidally, or homicidally, and as a rule comprising cases neces- 
sarily subject to judicial scrutiny. Deaths resulting from military conflict, — 
or from execution, are likewise included in this group. Dr. Farr remarks — 
that from a political point of view, violent deaths are of great importance, ~ 
as they cut off especially the most valuable and efficient members of the © 
community ; and he therefore very properly regards them as a class to be - 
particularly distinguished from all the rest. In large cities the statistics of — 
such deaths form one of the most interesting and instructive studies which ~ 
can be undertaken by either the professional, the political, or the moral — 
inquirer. P 

We would suggest an additional order of causes to be included among 
those resulting from accident, namely, deaths due to surgical operations — 
other than those found imperative after casualties, such as extirpation of © 
tumors, urethratomy, circumcision, lithotomy, etc. In many of these in- 
stances death results directly from surgical interference ; and although in © 
others the operation may have been performed to avert either imminent or — 
presumptive death, it seems expedient that to preserve uniformity and to © 
obtain materials for a most valuable and hitherto neglected branch of — 
statistics, all of such cases should be embraced in the same category. . 

It is to be presumed that objections to certain details of the foregoing 
classification will occur to some persons, but we believe that in its main fea- 
tures it cannot but prove acceptable to all. We do not maintain that it is © 
absolutely perfect — but its defects become insignificant when we contem- — 
plate it as accomplishing its great purpose of throwing light upon the mys- ~ 
terious laws of national disease. This system has long been in vogue in q 
Great Britain, and has been employed in the metropolis of our own country — 
for seven years. q 

If our accumulations of facts are to have any value it must be not only on © 
account of their intrinsic truth, but also from their deductions when com- — 
pared with those of other countries. In this manner statistics of mortality — 
assume vast importance, and present for our consideration manifold ques- — 
tions of a physical and social character. It has been well said that “science — 
has nothing to offer more inviting in speculation than the laws of vitality, — 
the variations of those laws in the two sexes at different ages, and the influ- — 
ence of civilization, occupation, locality, season, and other physical agencies, — 
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either in generating diseases or in improving the public health.” But putting 
aside this broad and philosophic view of the importance of mortuary statis- 
tics, it is obvious that the application of their deductions must be of immense 
benefit to the physician merely as a practitioner. This was perceived even 
as long ago as the time of Sydenham, who inculcated the doctrine that the 
treatment of diseases should have reference not only to the immediate symp- 
toms and to the season, but also to the morbific constitution of the year and 
the locality. It has been remarked by a distinguished author that ‘man is 
not born, does not live, does not suffer, does not die in the same manner on 
all points of the earth. Birth, life, disease, and death, all change with the 
climate and soil, all are modified by race and nationality.” Medicine, as 
well as the other natural sciences, is now abandoning vague hypothesis for 
truths supported by evidence, and is substituting the precision of numerical 
expression for the uncertainty and conjecture of theory. Only a limited 
number of facts, however, are contained within a single horizon. Power is 
derived from the aggregate observations of many inquirers in many places. 
But however extraordinary may be the various local circumstances thus 
brought into notice, they will be deprived of most of their significance unless 
they can all be reduced, so to speak, to a common scale. Due estimates of 
diseases must necessarily be impracticable unless there prevail something 
closely approaching an identical system of nosology in the countries between 
which comparisons are instituted. 

In conformity, therefore, with the principles enunciated, we urge that your 
Association should recommend to all organizations or persons having super- 
vision of death returns in cities, towns, or villages, of the United States, 
the adoption, at as early a date as may be expedient (say January 1, 1874), 
of Farr’s Classification of Causes of Death, with the slight modifications here 
reported. 

We would offer a few additional suggestions as to certain other essential 
principles in the preparation of mortuary statistics. 

First as to ages. It is of course necessary that the ages of decedents by 
each disease should be expressed in some manner. It would, however, be 
a superfluous labor to attempt this for the successive years of existence, 
except in early childhood, when the ascertained ratios of mortality are high, 
and the probable duration of life vastly different within brief periods. Each 
year, therefore, before five years old should be enumerated, and for similar 
reasons every month of the first year of life should be separately expressed. 
After five years we know that there ensues up to a certain point a rapid 
decline in the death ratios during successive terms of existence, and it will 
consequently suffice for correct generalization to combine the ages in quin- 
quennial periods. The difficulty in obtaining reliable data, especially from 
the ignorant and lower classes, so augments with increasing years, that we 
are forced to regard even quinquennial divisions as only a near approach to 
the truth. Such an approximative result, however, is much more satisfactory | 
than the palpable inaccuracy of a yearly enumeration. All eminent author- 
ities upon the construction of mortality tables have from the first concurred 
in this conclusion. ‘The relations of these quinquennial death periods to 
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those of the living, given by frequent census, enable us to ascertain the gen- 
eral laws of national mortality —the most important object of such figures. 
The celebrated Swedish table was formed by Dr. Price from abstracts of the 
numbers of living and dying in Sweden during twenty-one years, the ages 
being arranged quinquennially after the fifth year of life. The Northamp- 
ton, Montpelier, and Deparcieux’s tables were similarly constructed. 

It is necessary that the sexes should be distinguished in each period, 
which constitutes all the essential detail in the designation of ages. 

In a population comprising so large a proportion of foreign elements as 
ours, the nationality of the total number of decedents by each disease 
should be expressed in a general way, as native or foreign, and the African 
race as well should be specially indicated. 

The foregoing represent all the statements requisite, or indeed practi- 
cable, for a condensed exhibit of general mortality ; but there are various 
other particulars of exceeding value in the study of individual and local 
affections. Such are: the condition of decedents, as married, or single, 
or widowed ; their occupations (a most vital point), their length of residence 
in the locality and country ; their place of birth and extraction on each 
parent’s side ; place and time of death, and duration of disease. 

But by far the most important, as it is the elementary point in the forma- 
tion of reliable mortuary statistics, relates to the ascertaining of the precise 


character, whenever known, of every cause of death. This, without reflec-. 


tion, would appear to be a very simple matter indeed when a diagnosis has 
been established, but experience proves the opposite. The attending phy- 
sician may himself have a perfectly clear conception of the disease ; but it 
is solely upon the manner in which he communicates that conception to the 
person who superintends the conversion of detached facts into statistical 
expressions that depend the proper classification and significance of the 
disease. Now this communication of ideas must take place by means of 
the document styled a certificate of death, wherein certain facts in regard to 
a deceased person are supposed to be detailed with the greatest possible 
brevity consistent with precision. A glance at the bills of mortality of 
most of our large cities will show how indifferently this is accomplished 
under the most favorable circumstances, a large number of causes of death 
being returned so ambiguously or indefinitely as to either neutralize or limit 
comprehension of the actual diseases, and therefore to render their figures 
quite useless for statistical purposes. An entire table of mortality is thus 
invalidated. For example, —in the report for 1872 of the Health Officer 
of Philadelphia, we discover nearly a thousand deaths referred simply to 
the following causes: casualty, congestion, concussion of brain, compres- 
sion of brain, coma, cramps, disease of brain, of bones, of bladder, of 
liver, of lungs, of skin, of stomach, of throat, of uterus, dropsy (242 cases), 
effusion, hectic fever, malarial fever, nervous fever, petechial fever, frac- 
ture, gangrene, hemorrhage, suffocation, strangulation, sore mouth, shock, 
tumor, wounds. Such statements are devoid of any possible scientific 
value, and most of them defy even conjecture. 

In selecting and assigning to their appropriate orders the various causes 
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of death, which constitute a general table of mortality, the fundamental 
idea of Farr’s classification is to make apparent as far as possible chief or 
primary causes, original morbid processes or factors, whether they be the 
immediate instruments or not in producing the fatal event. For example — 
small-pox, measles, scarlatina, puerperal fever, appear tabulated as the only 
causes, although pyzmia, bronchitis, nephritis, or embolism, may have re- 
spectively supervened as determinate causes of death. For this reason the 
certificate should be so explicit as to leave no doubt upon such points. 
Obscure terms should be avoided, while merely symptomatic causes, as 
dropsy, convulsions (non-infantile), jaundice, etc., should always be supple- 
mented by whatever facts may be positively known or reasonably believed 
as to their origin. It has been maintained by some nosologists that it is 
possible to eliminate entirely from a nomenclature all expressions of 
acknowledged indefiniteness. They would suppress the use of the. terms 
Lnanition, Marasmus, Convulsions, and Old Age. It would, however, be 
impossible with our present means of diagnosis to avoid the employment 
of such expressions. Though vague, they yet represent ordinary condi- 
tions often of obscure origin, whose elucidation would be impracticable. 
They are, besides, universally employed, and their statistics are therefore 
useful for comparison. 

It is certainly very important that physicians should designate any simul- 
taneous or resultant affection which may complicate or follow the primary 
one, as statistics of special diseases are frequently most interesting and 
valuable on account of the different types they assume at various periods, 
which peculiarities are illustrated by the fluctuations of their complicating 
disorders. In order, also, to shed further light upon the natural history of 
disease, the period of duration should always be specified as regards both 
the original and associate cause — the vague statements, chronic and acute, 

being discarded. In sporadic diseases the region or organ primarily or 
principally involved should always be distinguished, as abscess of liver, 
aneurism of aorta, cancer of uterus, ulcer of stomach, etc. 

Ambiguous and unintelligible terms should be particularly avoided, and 
for this reason a uniform designation of diseases is almost as indispensable 
as a common classification. It has been justly observed that the nomen- 
clature is of as much importance in this department as weights and meas- 
ures in the physical sciences, and should be settled without delay. Such 
terms, for instance, as nervous fever, gastric fever, congestive fever, are, 
without proper explanation, devoid of any special significance. In this 
connection we would recommend the general employment of the nomen- 
clature adopted by the Royal College of Physicians of London, subject, of 
course, to such modifications and additions as the peculiar character of 
local or prevailing diseases may demand. We beg to conclude this report 
by quoting the following language of the preface to the nomenclature re- 
ferred to : — 

“For perfecting the statistical registration of diseases with a view to the 
discovery of statistical truths concerning their history, nature, and phe- 
nomena, the want of a generally recognized nomenclature of diseases has 
long been felt as an indispensable condition. 
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to be the greater aa the surer in proportion as the field of investigation is 4 
the wider. : 

“The statistics of a single town may be instructive ; but more instruction 4 
will be obtained from the compared statistics of various and many towns, © 
This is alike true of different districts of the same country, and of differ-— 
ent countries and climates ; and the most instructive sanitary statistics 4 
would be those which related to the whole of the inhabited portions of the ; 
globe. . 

“For the registration of such statistical facts it is clearly requisite that — 
there should be a uniform nomenclature of diseases co-extensive with the — 
area of investigation, and taking the largest area, the universal globe, the 
nomenclature would need to be one that can be understood and used by — 
the educated people of all nations. 4 

“Among the great ends of such a uniform nomenclature must be reck- © 
oned that of fixing definitely, for all places, the things about which medical 
observation is exercised, and of forming a steady basis upon which medical — 
experience may be safely built. . 

“ Another main use of the statistical registration of diseases on a wide | 
scale is that it must tend to throw light upon the causes of disease, many 
of which causes, when duly recognized, may be capable of prevention, 
removal, or diminution. q 

“When a general and uniform nomenclature of disease has once been 
carefully framed, when we are sure that medical observation is occupying — 
itself everywhere with the self-same diseases, the value of statistical tables — 
becomes very high as representing the course of events in disease under 
various circumstances of time, place, season, climate, manners and customs, 
age, sex, race, and treatment. q 

“When fixed names have been given to diseases their classification be-— 
comes a matter of some importance. A good classification aids and sim-— 
plifies the registration of diseases ; helps towards a more easy comparison — 
and knowledge of them, and towards the storing of experience respecting _ 
them ; and facilitates the discovery of general principles from the collected, 
grouped, and compared phenomena,” 











THE NEED OF SANITARY ORGANIZATION IN VILLAGES 
AND RURAL DISTRICTS. 


BY EZRA M. HUNT, M. D., 
Of New Fersey. 


In considering the subject of sanitary organization in villages and rural 


_ districts, we desire to look at it from three different aspects. 


I. The need of organized attention in this broad extent, if we would 
make the greatest progress in sanitary science. 

II. The conditions of villages and rural districts as requiring for their 
own sake, and for that of larger cities, attention to sanitary matters in its 
application as an art. 

III. ‘The methods in which this need is best met. 

Our first inquiry is subjective, or, in other words, it claims that the wel- 
fare of the science of Hygiene in itself considered, requires organized in- 
vestigation on the broad field afforded in rural districts. 

This becomes quite apparent when we consider at what sanitary science 
aims. 

One of its first objects is definiteness of classification. Since the in- 
ductive method of study has come to be applied in medical science, it has 
become quite apparent that nosology is a prominent method of making ad- 
vance therein. It is not merely fact we want, or observation of facts, but 
classified facts resulting from observation on a large scale, over a large ex- 
tent, and under great varieties of circumstances. 

Just as truly as in mineralogy, botany, or zoology, classification has to 
do with accuracy and extent of knowledge, just so sure is it in sanitary 
science that classification such as this is essential to progress. It is put- 
ting in tabulated and convenient form what we think we know, in order 


that it may be tested by new observation, and added to or modified by an 


increased number of observers. Sanitary science is to be congratulated in 
that to a degree not surpassed by any other department of physics, it is at- 
tempting to accumulate great series of facts, and to put its facts in form, so 
as to make of them not only results, but material for obtaining new results. 
We thus not only test what is doubtful, but find in what line of direction 
we are to be looking, to fill up interstices in our knowledge, or in adding 
new facts to those complete as far as they go, but needing expansion. We 
thus get extent and exactness, quantity and quality of facts, and so height, 
and length, and breadth, and depth, the exquisite symmetry of evidence 
afforded, when thus facts become knowledge so definite as to crystallize 
into real science. Thus Galileo made Kepler, and Kepler Newton; and 
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so we get at Principia, and then to third and fourth principals, etc., and go — 


on to perfection. This is the way sanitary science is trying to work ; and 
from being newer than some other sciences, it has some advantages, just as 
towns out West can be laid out and adorned easier than old Edinburgh 


can. Now some think all this can be done by great city statistics, just like © 


botanists, who would do all their study in an herbarium ; or zoologists, who 
depend entirely upon a menagerie. These great collections are indeed 
great aids, and afford some advantages not enjoyed elsewhere ; but after all 
it is needed to study things in their variety of habitudes, because locality 
accounts for some things ; and in the very sparseness of cases, we are able 


to segregate what is essential and pathognomonic, from what is merely acci- — 


dental or collateral. 

So in disease. When aggregated, or in conditions intensely abnormal, 
as is so much of city life, you do not see it in its essential characteristics 
so clearly ; and while needing to study its surroundings and the effects of 
these thereupon, you can often in other localities more thoroughly seek out 
the inherent character which the individual disease has. 

A second great object of sanitary study is to find out the germs of dis- 
ease. We are coming to be sure that diseases are not spontaneous genera- 
tions, but are as distinct as genus and species, and are to be sought for not 
only as to their symptoms (the bud, foliage, flower, fruit), but as to their 
germ, and germinal qualities. While we cannot as yet identify the germ 
that causes cholera, as distinct from scarlatina, yet theré are all those 
probabilities that attach to other sciences, that such distinctions exist, and 
are determinable, although, for manifold reasons, difficult to determine. So 
long as physicists are busy with the origin of life, we will be busy with the 
origin of death, z. e, of disease ; and we think we have the better prospect 
of success ; for “ Force and Matter,” dual pets of modern scientists, show 
in themselves far more ability in destruction than in construction, and it is 
easier to trace them in disintegrating than in creating. The study of ger- 
minal origin is very complicated, and all the more so where you get it in 
masses, and probably even this is to be studied much from rural locali- 
ties. If ever we find the producing germs of cholera, of miasmatic fevers, 
of influenzas, etc., it is quite probable that we are to look to some distur- 


bances of the laws of vegetable decay, and even in epidemics originating — 


in cities, we are often able better to study their real laws of origin by con- 
trasting them with the modifications which occur, when the same disease 
is transferred to a locality, free from so many intensifying causes. Masses 
in disease, as in other things, sometimes make investigation inextricable ; 
and it was easier for Jenner to trace out vaccinia in a country farm-house, 
than it would have been to study it among sources of complication, which 
always occur where various types and forms of disease crowd very thickly 
upon each other. 


Another direction in which sanitary science is seeking enlargement is in 


determining the condition of the growth and development of diseases. Ori- 
gin is one thing, proportion is another. We may be greatly puzzled to know 
how the origination of a rose occurred, but this does not necessarily embar- 
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rass us in studying the mode of its propagation. Hence in sanitary 
science the study of modes of propagation is quite distinct from that of 
the origin of the dynamic power of an evil germ. In this department we 
are studying how the germ having come somehow into existence repro- 
duces itself, if at all, or if it invades a district, how it got there, and the 
somewhere from whence it came, whether in swarms as on the wings of the 
wind, or whether one of its kind having come, it quickly propagated itself 
in multitudes, and the condition under which in either case it is most favor- 
ably spread or limited. ‘The study of all this involves very close observa- 
tion, and is to be corrected by manifold experiences. One naturalist says 
he repeated an experiment a thousand times before he felt justified in an- 
nouncing the fact as established. Now it is recognized that sanitarians in 
cities in order to arrive at results, must work in this line, but physicians in 
villages and in rural districts are not enough awake to the advantages they 
have in tracing diseases to their source, in studying their conditions, and in 
comparing them with the observation of those in cities. A great number 
of cases to observe is in some respects valuable, but confusion and difficulty 

of study sometimes arises from the too great aggregation of disease under 
the extra artificial condition of cities, of hospitals, etc., and very much 
is to be learned from a few typical cases occurring under circumstances 
less complicated. There is often not so much learned by observing a very 
great number of cases, as by exhaustive searching into a few cases, all the 
facts of which are more within the grasp. I once passed a little time on a 

plantation in Mississippi where Audubon spent weeks just watching a 
few birds in all their habits, and he found out more about them than if he 
had caged five hundred and taken them toa city infirmary. I would not 
press the point to extreme, or in any wise undervalue certain advantages of 
city sanitary study, but would desire more to impress physicians in villages 
and less concentrated localities with the fact that they have very much 
more to do, and more facilities for doing than most of them feel, and if only 
through the aid of these city workers we become more intelligent ob- 
servers, we will be able to help much in adding to the store of facts, and in 
furnishing facts which both in themselves, and as materials for comparison, 
will enlarge the arena of sanitary science. This much we have said by 
way of suggestion merely as to the subjective interests of hygiene in its 
country aspects, since space does not permit enlargement on this point. 
Next we notice the conditions of villages and rural districts as requiring for 
their own sake and for that of larger cities systematized attention to sanitary 
art. It has come to be generally acknowledged that some system of sani- 
tary police is demanded for all large cities. As ulcers upon the body 
politic, so it is recognized that the conditions physical within them are far 
from being normal. Sanitary science can point with pride to the practical 
-results it has secured in these. England, on the basis of facts demonstrated 
in its populous towns, has lately inaugurated an extensive system of sani- 
tary discipline, and what has been done in such cities as Boston, Providence, 
and New York, fully shows how practicable have been efforts in this dice 
tion in our own land. It points (by contrast) with sorrow to such places 
as Shreveport and Memphis as illustrating the opposite. 
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But there is still prevalent a farking feeling that while oversight of this 
kind may be desirable for cities, there is no call for any system of the kind © 
in villages or rural districts, and that these may be safely left to the opera- — 
tions of natural laws, and to such provision as the common instincts of hu-— 
manity may indicate. We desire in a brief way to show how necessary it is 
to have a sanitary system which shall be all-embracing, and so regulated by ~ 
authority as to secure efficient working throughout the land. Zhe first 
point that presents itself ts that large cities and rural districts are inseparable, 
and frequency of association and proximity of locality necessarily expose both to 
similar influences. While the cause may be more operative and virulent in 
the city, if it exists in the country to its degree it is there also an evil, and — 
besides serves as a point from which contagion may be propagated. So it — 
frequently happens that extension occurs from some rural nidus, as well as 4 
amid thickly populated cities. In these days of wonderful migration, the 
facilities. for spreading disease are greatly multiplied, and it is difficult te ~ 
say what village or railroad cluster may become a new centre for propaga- ; 
tion. It has not unfrequently happened that variola, diphtheria, cerebro-— 
spinal meningitis, or cholera, have in some comparatively sparse locality ‘ 
shown such virulence as not only to cause destruction fro rata to cities, but — 
has found a centre for departure all the more severe because of the terror 
of the inhabitants and their recognition of the fact that no efficient 
methods are at hand to check the ravages. When a fire breaks out in a 
city there is less panic as well as real protection in the feeling that the first” ; 
bell-strike starts engines for relief, but when a little country street gets on — 
fire, or a farm-house, it burns as if conscious of unchecked independence. — 
To some degree this is true of disease in all country districts, for although © 
the physician is at hand to treat, he of all others most feelingly knows how ‘ 
utterly helpless he often is in securing the needed sanitary conditions. In ~ 
the year 1866, as a member of the New Jersey State Sanitary Commission, ~ 
I was ordered by telegram to proceed to a village near the Raritan River, ~ 
and report as to the existence of cholera there. I was soon after waited — 
upon by one of its physicians, informing me of the outbreak. I found on my 
immediate visit that when the disease had broken out and a patient or two — 
had died of it, a physician resident in the town had sought for authority 
to obtain disinfectants, and to destroy the bed and clothing which had been ~ 
sold at auction the day after the deaths, and before the facts were known. 
It was in vain that the township committee were addressed, as they said 
the law gave them no authority. The physician, therefore, amid the male-— 
dictions of parties concerned, set fire to the lounge and bed material which ~ 
had been soiled, and a railroad company gave him an order for disinfec-— 
tants. He visited all persons exposed, and treated each case of diarrhoea ‘ 
occurring, and we believe this prompt action on his part prevented the 
spread of the contagion, and yet he did it in despite of authority, and while — 
officers were waiting for power to act, and criticising his conduct. ‘This is 
but a specimen of what is constantly occurring or liable to occur in all vil- 

ages and country districts. A neighbor may have a foul privy or neglected — 
drain, or slaughter-house nuisance; a half buried dead animal may be 
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scenting the neighborhood, small-pox or other disease in a virulent form 
may have broken out in some locality, or some other’ source of physical 
evil may exist well recognized by sanitary science, both as to its character 
and what should be done to abate or limit it, and yet in our country and 
village districts, only those who have had the experience know how difficult 
‘it is to act in the premises. There is both lack of authority and greater 
lack of information as to the necessities of the case, and very often a 
nucleus of disease is fostered, and large cities have it furnished them pure 
and fresh from the country. As an instance Dr. Bateson, Medical In- 
spector of Leeds, England, traced cases of typhoid fever, breaking out in 
separated city localities last winter, to a country farm-house, where six 
persons lay sick adjoining the milk-room from which milk was furnished. 
A dairyman having fever in his house, supplied seventy-three families 
living in five different streets in Glasgow, and in these families thirty- 
six cases of fever occurred. We could in our own experience point 
to foul ponds as undoubted sources of miasm, to neglected privies at rail- 
toad stations and at private houses, which by all the rules of sanitary law 
have full right to reduce the standard of health ; to cellars and drains that 
have apparently had to do with prevalent sicknesses, to mismanaged poor- 
houses in country districts, and to country houses, in which fever and death 
have been nurtured by some unsuspected nuisance. You cannot get to- 
gether a number of village physicians of a few years’ experience, but that 
each can give you positive instances in the range of his own experience, 
where disease has resulted from neglected sanitary police. It is not alone 
in the crowded city that circumstances deleterious to health are to be found. 
A single dwelling with a well contaminated by an ill kept drain, or its sew- 
erage gathered in a stone heap near the house, or a privy or pond as the 
centre of foul excretions, or a cellar with decaying vegetables, or arrange- 
ment of furnace, or water-closet imperfect, not unfrequently leads either to 
a positive outbreak of disease, or to that feeling of depression which 
affects the general health of the family. Then when you have a row of 
buildings, as in a country street, with its various shops and dwellings, with 
no arrangement for disposal of garbage, with no restrictions upon the 
_habits of the people, it is quite apparent, that you possess all the conditions 
for ill health, without the salutary influence of laws which put citizens on 
their guard, or abate evils where they exist. All these facts, while illustra- 
ting how even large cities are involved by intercommunication in such re- 
sults as these, at the same time show how still more the immediate locality 
must suffer and needs the protection of law. You cannot separate city 
from country by any cordon, and even if you could, since vegetable organic 
matter exists most in the country, there are manifold diseases endemic, 
and to be studied there, besides the manifold type and grades of all dis- 
eases that need to be studied both in city and country. Nuisances, too, 
driven by sanitary law from cities, are apt to seek a local habitation in the 
country, and although the exposure may be less, nevertheless remain a 
source of evil. ‘The only practical way is to have some discreet wide- 
spread sanitary power, by which both city and country can be protected 
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from recognized sources of disease. In such an effort there is always at 
first an outcry as to the restrictions of personal and private right, but 
sooner or later there comes that grander outcry of universal human rights, 
which is a higher law, namely, that no one has a right to inflict or foster an 


evil which endangers either his own or his neighbor’s health. The real ef- 
fect of such laws, when judiciously executed, is not that of an interfering - 


espionage. Parties concerned come to know what is to their own advan- 


tage ; necessary nuisances, such as slaughter-houses, etc., come to be changed — 
into endurable abattoirs, and the people become so impressed as to the © 
conditions of health as to be more readily able and inclined to avoid the © 
necessities of surveillance and an abatement of evils, and a healthy process — 


of sanitary reform goes on, not compulsory, but as a natural result of at 


tention fastened upon the subject. Law itself is a great civilizer, a great — 
informer, and the moment you enact a salutary law in this reading land of © 
ours, it draws attention to the subject and leads to information, and this 


becomes a great educator. The conditions of healthy life become matters 


of public interest, and the people generally become aware that there are — 
relations between health and modes of life, and that disease is so often a — 
resultant of direct violations of high physical law, that it is for their inter- 
est that these laws shall be well understood and applied. It is a matter © 
that addresses itself to the interests especially of the masses of the people, ~ 
for they are the chief sufferers. Disease always makes its most deadly 


ravages among the working classes, who are especially exposed to the evils 


of crowded living, of crowded work, in ill ventilated apartments, and who 
can least afford the waste of time and substance which indifferent health — 
or decided sickness involve. Many a one of these, even when not bed sick, — 
loses his sprightliness from unrealized depressing causes, more a tax — 
upon his energies than the demand of labor. It is easy to see how much — 
the nation’s interest is involved in all that relates to health. Itis the na-— 


tion’s capital, that which constitutes its most intrinsic and available resource. 
It originates and constructs. It not merely arranges and exchanges cap- 


ital, but provides it. It has so much to do with the real wealth and pros- ~ 
perity of a nation, that even if we should set aside the philanthropic — 
interest which every good ruler feels, to abate as far as possible the evils of — 
disease, from a mere economic stand-point, it is one of the clearest prin- © 
ciples of political economy, that money is well expended in preventing or — 
mitigating disease. We are not asking a complicated or expensive system 
of sanitary legislation, but we do feel that the General Government and 
each State should have its authorized commissioner of sanitary matters, — 
whose business it should be to secure information as to the localities of — 
disease, and its causes in city and country, and to spread abroad such in- — 


formation as is desirable, with such systematized local authority as may not 


only meet disease where it appears, but attend to that higher départment — 
of hygiene so often overlooked, namely, the prevention of existing causes. — 


It is almost ludicrous were it not sadly solemn, to see how upon the outbreak 


of an epidemic in city or country, officers bestir themselves to stir up and — 
remove sources of disease long existent, and which ought to have been re- 
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moved at other times and seasons, instead of being left to a period when 
their very removal for a time complicates and increases the malady. In 
fact it seems necessary for an epidemic now and then to appear as itself a 
scavenger, and as an effective method of enforcing public attention to that 
which is patent to a careful observer. In hygiene, indeed, we have our at- 
tention too much fastened on epidemics, and so on cities instead of upon 
those silent, ever operative forces of disease everywhere, and which in the 
aggregate kill their thousands upon thousands more than the ravages of epi- 
demics, which startle by suddenness and largeness of numbers, but are of 
limited duration. If we would limit the whole aggregate of disease, we must 
with steady daily tread be following its path and even blaze a way ahead of 
it, and not merely rush forth impetuously amid its hurricanes. To do this 
there must be a complete wide-spread system regularly in operation. An- 
other additional reason why it is practicable to adopt extensive and thor- 
ough systems of sanitary law extending over the land, is in the fact that 
science and art have reached such a degree of definiteness, as to render 
results certain instead of merely tentative. The illustration of this point 
as showing the claims of the science to be regarded as an effective art, is 
itself material for a paper, and is not here discussed as being covered by 
others. 

The great practical question now comes as to the system of sanitary 
police to be adopted, and the method of its enforcement. 

Plans as to this have been so fully before the body that I need only 
allude to general principles without much fullness of detail. 1st. There 
must be sufficient authority. Men of skilled judgment must be put in posi- 
tion and more reliance placed upon this than upon details of permit. The 
wisdom of such a course as this has been well illustrated in the New York 
Board, and although at times they have seemed to resort to high meas- 
ures, results and the confidence of the people in their judgment and in- 
tegrity have protected them. 

2d. This authority must be within reasonable reach. In the country a 
mere State board is not enough, but while some competent health court 
should have in view the State and give advice for each part, yet there must 
be local organization. 

3d. It must be kept as far as possible from politics and even from inter- 
ference from prejudice. In some sections the trustees of school districts 
are the best officers, and in general if a physician is associated with them, 
as a Sanitary Board, it should be one chosen by the head State or Na- 
tional authority, for merit in this particular department. It is not safe to 
assume that a physician doing a good practice is a good sanitarian. We 
believe it should be so far connected with the Regular Army, as that the 
chief National officers should be from it, and State officers be chosen from 
a special corps, resident in each State, who, by examination or otherwise, 
have been recognized as adapted for the special duty, and not liable to be 
ordered from the State. The pay of these need not be large unless the duties 

prove onerous. The amount to be expended need only keep pace with the 
progress of the science and of public opinion in respect to it, and at first — 
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much good might be done by the distribution of health tracts through the 
medium of District Assessors. We prefer the Regular Army because of 
its well organized adaptability, because its attention is naturally directed 
to sanitary police, and it is kept from the party influence of office seekers 
to be found among sanitarians as elsewhere, and because of its good fa- 
cilities for the collection of facts and material. Great simplicity of organ- 
ization is to be carefully studied, and what is done needs to be well applied. 
We name school trustees as proper local officers, because in the country it 
is the duty, each year, of one of them to visit each house and enroll the 
children, and township assessors can also be used because they have to 
make house to house visitations. In my own State these last collect vital 
statistics, but from want of direction fail in thoroughness. We believe, that 
with proper instructions from some central authority, accuracy could be 
secured, and information spread among the people. In small cities the 
same might devolve upon Boards of Education, while Boards of Health, as 
at present conducted, avail in larger cities. Where school officers act, 
the incidental effect will also be to draw their attention to the matter, and 
our schools, both as to their management and instruction, would have 
hygiene more prominent, and so the young would grow up better informed 
as to the conditions of health. 

If sanitarians will only continue to show how definite this department is 
as a science, how successful it is proving itself as an applied art, and how 
much more it can accomplish if law will but extend its «gis, and if our 
profession will only urge codes suited to varied conditions of locality and 
population, in city and country, we shall not fail of success. If we but 
keep the zeal of philanthropy more prominent than fame or aggrandize- 
ment, we shall receive civic as well as professional aid. So shall we secure 
great harvests of advantage for the welfare of all peoples ; those aiding 
and abetting us shall be counted benefactors, and grateful communities and 
nations will, in fullness of time, send their wreaths to adorn the temples 
‘at whose shrines sanitarians serve as true ministers of humanity. 
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,By.JOHN M. TONER, M. D., 
Of Washington, D. C. 


PREVENTIVE MEDICINE as a distinct branch of the profession is, as yet, in 
its infancy, and is just beginning to attract the attention of the educated 
physician, which its great importance to the welfare of populous communi- 
ties demands. Partaking in this feeling, and as an humble investigator, 
ever anxious to accumulate evidence and add new facts that may tend to 
popularize and advance public hygiene, we have prepared this paper. State 
medicine is systematic, rational, self-protective. It proposes and makes use 
of an organized medical police, and should be preventive and reformative. 
In the law of nature itself, it finds its warrant for the exercise of this right. 

Disease is not only a calamity to the individual, but a positive loss to. the 
State. Individuals constitute communities, and healthy communities must 
prosper, just as sickly ones will, of necessity, bear an inverse ratio to them 

in everything that pertains to prosperity. Can any rational man doubt that 
the government fails to perform its duty when it permits the existence of a 
preventable disease? 

We know how grudgingly legislatures invest Boards of Health with suffi- 
cient power to properly perform their important trusts, not only to define 
nuisances, but to confer the authority to summarily suppress them. The 
courts, too, have been chary in their construction of any such law as would 
recognize anything a nuisance that is not plainly and notoriously destruc- 
tive of health, lest they should seem to abridge the rights of property and 

individual freedom. Not only danger to, but the actual sacrifice of life is 
demanded by the court as the reason upon which to base an order for sup- 
pressing.a nuisance. Thousands of dollars are lavishly granted for the ap- 
prehension of some monster violator against the laws of property, a thief, 
an incendiary, or perhaps, a murderer, while fifty or a hundred would be re- 
fused for the removal of some offensive factory or business, a nuisance that 
is degrading to all the finer senses, as well as detrimental to the health of a 
neighborhood — that is slowly destroying scores of valuable lives. The 
Protean conditions that cause disease are not necessarily all present at one 
time, physical and palpable ; nor are these factors alone of earth or of air; 
many of them originate out of man’s pursuits, and his gregarious and vicious 
habits. The senses are the sentinels that keep watch to protect man from 
physical pain and moral shock. If all or any of the senses are degraded, 
and familiarized with moral or physical filth — by sight, sound, smell, taste, 
or feeling — the individual is no longer a responsible person. Therefore, it 
follows that nuisances, dangerous to.society and destructive to health, may 
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exist in any domain of the social organization. They are lurking in any 
usage or condition of man or his surroundings which shock and degrade his 
neighbor’s finer sensibilities. It is a much slower and more difficult task to 
educate a community to appreciate these higher sensibilities, the outgrowth 
alone of culture and civilization, than it is to impart a knowledge of letters. 
Modern society is on the verge of recognizing the wisdom of compelling all 
persons to be schooled. We may, therefore, hope something from the future 
in guarding man’s surroundings. ‘The sense of sight and sound has as good 
a right to claim protection as that of smell. As the government employs 
experts to ferret out crime, and selects those skilled in the law to examine 
into its violations, and fix the punishment of its infraction, why should it 
not engage those competent to detect and point out the conditions in a 
country that are perpetuating ignorance, violating hygienic laws, lowering 
the standard of moral sensibilities, checking prosperity, producing and entail- 
ing disease with poverty, crime, and a highdeath-rate. All these deserve to” 
be studied, and reform commenced. Civilization, religion itself, of whatever — 
form, is the result of education. ’ 

The habits of society of the present age — conducting an immense com- — 
merce — and creating great cities and markets for exchanging the products 
of the world, with showy palaces which of necessity entail the counterparts of © 
poverty, crowding, and consequent degraded habits of the serfs to mammon, 
The sick, the cripple, the demented, and, in a word, all who cannot provide — 
for themselves must be taken care of by the community ; but we must not 
let this class either exhaust our charity or cause us to be forgetful of our 
duty to care for a still more deserving and useful class. The young, and those 
whose health and morals are not yet degraded, and whose usefulness in the 
world may be assured by the watchful care of sanitary police, these most 
urgently demand our sympathy and protection. ; 

If these views of the sphere and province of State medicine be correct, - 
it is evident that the duties of the sanitary physician are constantly widen-— 
ing, and in places they will interlace with those of the moralist and priest. 
To the end that we might have the data for a just appreciation of the actual 
sanitary condition of the towns and cities of our country, we prepared in — 
1873 a circular of inquiry which was sent out at our request by the Com- 
missioner of Education, to the Board of Health, or other Health Officers, 
in every city and town in the United States of over five thousand popula- 
tion. Responses in a majority of cases were received, some cities with 
large populations confessing that they had no Board of Health. Unfortu-— 
nate Memphis, with a population of fifty thousand, was among this class. 
Her recent suffering has taught her a severe lesson. The accompanying 
tables present in brief all the important facts elicited. The circulars were — 
perhaps not as comprehensive and explicit in the inquiries as a more prac- 
tical hygienist might have drawn up. One of the first purposes was to know — 
definitely what towns and cities had Boards of Health, of a character able 
to point out the causes which are deteriorating health, and also to give 
warning of danger on the approach of an epidemic. 

The table is satisfactory on this point. Other inquiries were made for the 
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purpose of ascertaining the extent of territory within the corporate limits ; 
the actual population within such limits ; whether the streets and sidewalks 
of the town were paved or macadamized ; whether the water used in the 
place was obtained from pumps, cisterns, or wells, or whether it was sup- 
plied from a larger stream and then distributed ; whether the town or city 
had underground sewerage or only surface drainage, and how complete and 


“satisfactory these were. Generally these inquiries were answered in a satis- 


2 


factory manner. To the inquiries as to the character of the ventilation of 
the public buildings, school-houses, churches, etc., very indifferent replies 
were received. The fact is apparent from the replies that the majority of 
persons who have not made sanitary matters a study, believe that all large 
buildings are of necessity, or by virtue of their size, well ventilated and 
supplied with abundance of fresh air ; so that answers to this question must 
be taken with a qualification. 

Respecting each Board of Health we asked the number comprising it, by 
whom and for what period appointed, their compensation, the duties of the 
Board, whether they were required to register births, deaths, and marriages, 
their powers to define and remove nuisances, or only define, etc., the au- 
thority to publish reports, etc. 

These inquiries were either not well understood or there was much indif- 
ference in answering them, so that they are less satisfactory for want of 
completeness than is desirable for the student in his efforts at generaliza- 
tion. The inquiry as to the highest and lowest point above sea level within 
the corporate limits, was made to turn attention to the importance of alti- 
tude on health, and to enable the reader to form an approximate judg- 
ment as to the capability of the place for a complete system of draining or 


sewerage. If there is any one part of practical sanitary science less under- 


stood and more backward than another, it is that of the engineering branch 
of city improvements. The necessity for sewerage and drainage is always 
self-evident, and it is often a simple and light thing for a Board of Health, 
or of Public Works, to authorize a sewer, but the proper size to be laid in 


a particular street, at what depth and the best form and pitch to such 


sewers that it will connect all lateral sewers so that they may relieve each 
other in floods throughout a large city of irregular ground surfaces, de- 
mands the ability and patient investigation of a first-class engineer. In 
my humble opinion no Board of Health can be considered complete that 
has not in it or for referee a competent sanitary engineer. A complete 


system of drainage and sewerage secures for a city great advantages, and 


lightens the other labors of the sanitarian. The writer does not aim to pre- 
sent a report, but rather to put on record the condition of the cities of 
the United States, as regards health organizations, collected by means of 
the circulars referred to. The tables are printed with all their imperfections 
and short-comings, hoping to encourage more fruitful efforts in this direc- 


tion by others. 
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its Power from State or 


City? 








502 


ee 


Oe Lada: |g ee ee er ay +++ yowa Sg Debt t eee e eee cere eee eeee eee eTtgUNOs 4 


Pree ewer eeeeleree ses 


teeseree Ay] steeceescesececsees-cootSg ‘eysie py 


Scere ee/A1) ee a re 
ROSIE ATS er a ed 
TEAC ICICI 1 ag Pewee ewe eee emma eerereseseeseeesese 


OEE DOO, et pee yore sees oe SOIT PUIP IO &q Ppexty 


Baissea Set A317) Se a re ad 
soccer Ayes esee ees esarivres pue sed rvpnsay 
peor 7 A917) i i ee a 


ee OeTC ee ee ee ey 


3} ,AOL) “Udd)|s sess eee es ATTenuUe fyova Ooo'z¥Y 
pees re ATI) seco cicesieve = SaMIoUL cod. ‘yora og'i¢ 


Be enie® SOF 1 CS ee ee ey 


seresessaqeySjooo'r g ‘A1vja1NIG pueL IIIYJO YIeoFyT 
eee reer eens OCOD No.0) 4 ‘uRULIEys juL}sIssy 


SSS Et? OES ee) 


ae Pkt eae 7 Lah Se eee 


eritasss AlT") Se ee 


seeeresroqe@iS}ss++s*soo8'cg ‘Arvjeio9ag JuoURUIEg 


See e ee ee ee eels eee sees seseseeese seer eseeeeeeseeeee 


eeeeres qwog sete meee rest ee ee se rete reer essere eeee 


eereees TOG] ++*+*°***umMudE jod ooSg §£1BI9199S 


éSIoquisyy 
0} Aivjeg jo JunouTy yey 


Cee meee wees eres erereeeneee 


= Ric eR BA Teunos AWD 
BERN ypiee Ste ears SEN TT OULOT ) AyD 
Ae uncer ne PET ISU R) uoulwo7) 
*eeeessTIQUNOD UOWIWO, puL 10AR TT 
reese sTIQUNOD UOUIWIOD pure 10Ae TJ 
"tess TIQUNOT UOUTUTO:) pur JoAL PY 


ee ey younosy AyI9 
We acces sic sisineesie's.28' *'t2 [OAR TT 
Joke pure zinos sAo1edng jo sospnf 
Cr ‘s+ Tlounod Ayd 
sper ae Soe meg Sess 2 * TESUNO-PARIO) 
waricasi ceutptivisisgs Keie'? seis. s\8.8ie e's LOAB TAT 
PTO JO Jay 79 ‘srvdyJo-xy “toAL 
sreeeeeeeseessQUUaply pur 10A4e py 
oe Pane eae ee sake ok DUO SEIL ) 


teeeeeeeeSaie]S poyluy) Jo juapIsaig 
Seven Ve ns eae eval Vos TUS Ay 
teeeeeeeeees Sossosing pue uspiejy 


‘usuepry Aq ‘dde ‘10fe yyy Aq *ut0 Ny 
a Oe ee mm =? * {UOT IGAOL) Ay 
Steere ele ew eames sence S'eiciese s+ TOOT 
eee eee sees eese sotyuoyine yediorun Jy 
spine’ sia SSI 1OUIBAOS) 4q pejuroddy 
te eeeeceeseees sotOyynE [edioun 
CERF RES SAC Pee ene ses TERS Ayty 
eisie sie. ee sss sie JOU TSAO) hq peuioddy 


weer terse ees + Aya190G [RIIPI TT eullas 
eeoccocce ITIQOW jo Aya190g Te9Ipe Tl 





épayeas prvog 9y} st woym Ag 








When organized? 





“AY 
Pe ORC INS mR 
i ey sqrumy AID 


o00'zr ecceverccovevees sorumtt Aji) 
000 gz *****ynO soy BAY pue A}I> 
000'9 seeeeeeessoienbs soplul OMT, 
ooofor So cet sess AI) FO SPAcA Xtc 
000'g—L oc Seite ew elsieecs SIT All) 
ooofor syruny Ayig puodagq s[tur Je Fy 
o00‘oor =| ****A}ID) puodaq soyiur 1n0 J 
oooh sass Setevacs ones SUIT Ali} 


eerste eww eee ee eens So[tur oAl 
sereeeeeeesortenbs apiur 9uO 
tere AY) JO SHUNT B[QUxe J, 
ses AUD JO sjtuny ayer0d107d 
reeseesesezoquepy pur AyD 


000 '6z 
o000'g 
ooo' 


oooforr Sioa GNidie.cie.* sie FOTTISID a1nUy 
000gE seeeees AUD puodaq a]IUI BUCO 
Sane steeeeeteersyruny ySnosog 
o00' SS rer Nase tens oscie eine 2A) <9 SATION 
000 ‘or CO TOE EE CRIN AO 7 | 
ooo're Seis Pest Mele ioe sia Seis AIH 
000fo0gI sseeceesees UNO’) pue AyD 


ee ae ee ey 


ey syruty Ad 
ee a! ES ats 


o000'gI 
Ltz‘ogS 


IIB SMSC OSV IQOOLIG. SY Ba 
OE HIE PR OOO A IIE 1g 


ooo eee ee eee ee ee 
ooo'or 


Sgt‘ih 


*pesiozex9 st A}LIoyInNW 
S}L YOIyM uly} spunog 


Population — Actual or 
Estimated. 


‘S 

O Mtg NO Mm 
| 4 
a 


Ke) 


NON Lit et- oo rtTMOnNn NA 


No. Members of Board. 


i i i i ee ee ed 


‘tre sUnTeaFT Jo pavog 
sabhs diese 3 eaeod 
ee ee Fees 
ee aart PEE 
s «Poh apres ey ge mary 
Tres sua Tea Jo pavog 


‘ree eeUTeaFT JO preog 
beet cuyestnaa guess 
‘ter ssuyeaH jo prog 


ee) 


+++seuyTeayy Jo preog 
eeeeee "yee jo pieog 
++++seqyTea]y Jo pieog 
‘Tunod A135 jo pavog 


eeeeee "YUyeoy jo pieog 


+++++sunTeayy Jo prvog 
++ Qaq}TUIMIOD) Yee FT 


+++ +s-ueaRT Jo preog 
"t99*99}]TUIUIOD YEA 


sess esutTeazT JO pivog 


cress uyeayyT JO prvog 


+s+++s-UyTeayy Jo pavog 


+e++s-unTeaRy JO pavog 


sess -uTeayT Jo pavog 


*yWyeaH JO preog 21v1S 


eeeees "Uyeo jo pieog 
eeeeee “‘yyeoH jo pieog 


‘pivog jo owen 


‘EL-cLgl 40f ‘sais pajiuy) ay, ur yspvazy fo spavog fo s214syws 


“pups sss auke M u0q 











“pul ******oppiasueay 
TI’ ** t+ *eppadqiays 
Tt **+ = piopypoyy 
dee = o* "POO g 
TIL" * +++ "yynouiuo py 
‘TIL ee oe ees yrol 


III eer erssae eusgyer) 
TELS Sees te Seso cy 


ltt enee exes *'* OSBOTYy 
TT <2 pune ene uojuesd 
“ii: see eeee *Tjauysng 


Tit? 24 > Aogury: 
*ex) see eeee yeuurars 


"ex)* eeeeee “eIquinjo’y 
nt 4 IC **Blooesuag 


5 ‘a eee “uOVSUTYSE AA 
"Ted ' ***uo}SurUTL AA 
"uuod **** UO}sUIU0}G 


"UOT * "UDALL MINT 
"uuloDd "+" + prope 
‘uuo0d**** Jaodespug 
Te) ee ee eee 0}3903S 
*RQ** Oosioue1y URS 
*[eQ* +++ OJUSTIEIDES 


[ery ee fone purlyzro 
tree eres ee -BIULIOIE 


‘ely *** + Bsoojeosn J, 
7 Abe ea ewyag 


*UPY otis *52.°'** STIGOTAT 


‘ALVLS GUNV ALID 











BOARDS OF HEALTH IN THE UNITED STATES. 


505% 


= 


"SOX SSisie: Soe Kt ‘- oyeqy sore were] tere sees ve soKloocttontisssteees SOA Jrrrrceesereeeeee sess Ar UOW 
ASIII @ eT OCIS Chater Cole) A[yUOPW 


*Aessaoau jt ‘sox 
"Sox 
sak 
“SOK 
"SOK 
"SOR 


"Sox 
"SOK 
SOK 
‘Sox 


Sox 
‘sox 
"SOX 
"SOX 
"SOX 
"SoA 
"Sox 
"sox 


"Sox 
‘ON 
‘ON 

"SOA 

"SOK 

"so 

"sok 
‘ON 





éye1dsozy yeroads 0} 
saseasicT SNOIse}U07) 
YJIM YIs suOsi9g 
2AOUIAI 0} IAMOT 


pzeog oy} sey 





tees ON 
SED | 
tees soK 
re 
tess ON 
te8+ SOK 


Soe 
awiz2 SON): 
ea SOK 
S22 SOX 


eeee sox 
ores OKT 
St 9% 


seer sox 
eeee sox 


eens sox 


2255 soz 
eeee So 


Ses O KT 
seer sox 
sees “ON 
cree sox 
seer ‘ON 


she 
‘ayuyapuy| +++ oN 


y Coun- 


1t 


endent of Ci 


P 


Has Board Authority In- 
cils and Police 


de 


"++ ysog [sey px.q 
eae 

raid 
Es toF 


core eens 


berate eat cox 
eaten rere 
eed Ss 
CFoymry| Se. s8eee 
sey 
"** yjog| preog 
focuser he es 
appa fer esx 
“-* yOg SOLED 
ieaqunir heresy 
eA ree 
peal | 1 LE 8 | eeeeeeee 
*s oyeqy 


ay aeqy 
oe a1eqy 
se? ayeqy 


sere sees 


eee qiod 
oe ayeqy 
eeee “ON 
Ay110y} 
-ne Ay 
‘-2uyoq 
ee 3eqV 





ON 


sox 


seen sees 


eee ONT, 


tee ONT 


cee ew eee 


eee e eens 


eesee eres 


aeee sox 





? 


Has the Board Authority 
to abate, or only to de- 


fine Nuisances? 
Have they Police Powers? 


eee eens 


seen enee 


Seema XT se 


ss ayeqy | corre |ee-aorog | +++-a0Q 


eect cone 
a es 


“+900 
"300 


*° "OAL oeee Sox 


be 


eeeecene 


ee ee eeen 


=o TRO 


0X9 “MID 


***QUON | 2 ‘sag 
“QUON | otters 


***QUON eee eeeee 
weer sox ee ONT, 


a 
sere cess 
sewer wens 
seeeesee 


€ savy 
ARI 


weet eeee 


a 


eeee cease 


eee e wees 





tees ONT 
reetON 
ree ON 
+S ON 
+555 ON 


+++ SOR 
Aguas 


-12U19 UT 


SON 
te) SOK 


eee eeee 


SON 
ase 2) 2 ONT 
eeae “ON 


sen ONT 
eee ‘ON 
eet ON, 
sees Sox 


cone Sox 


See 300)|°=* SOA] "> SOK 
DOC TY IIT OST RICHY 0G) 


seer ceee 


eee e wees 


eeee SOK eeee Sox 


seer eeee 


eee e ease 


ON 


i eet oe NT 


re 


sere rene 


How many Assistants? 


ee 


eeee sees 


Are they all Physicians? 


er a 


“*5" ONT 
peer ONG 


? 


Has Board a Corps of 
Assistant Health Officers 





Soe can IK 
Seana A, 
Sel ae ee RON. 
"PAO Aq “wry 
soe oner son 


teeeeeee son 


weer ween anes 


terse eee ONT 


cree cere sees 


eee eecoe sox 


Mae eats ab ONT. 
90U,PAO AID 
teeters SOR 
seeeeeee SOR 
teeeeeee SOR 
"++ "TRIDUAE) 


AZT "JeIS Ag 


aeee saleie'es Yee SULT Aepnse1 ON 
isis teasinisis eels ois 2) 1050 repnse1 ON 
tees sees ee cere ATUZUOUI-1tUaG 
sioisiSie rye «eels se SDA DOX usd AA 
trreeeeeserguTUNS ul AYO AA 


erele se 'e\2° SUITE oq} Te Aynp uo 
tere eee eeees Kpssgg0l usa MAM 
FIO TG SOS OSCR BOGEN SEN, 
RET >: (-1-7..0 ua} AIDAG 


SOU GERMS SOI OIIIOGAG Ta LILO Hy 
piniete erne ey elereiers a sienste Sisk TC TCHTAT 
It i a dahil a | ae 
Sinjeiaie fis. ime 016 0/0/5198 ATUTTILO TAT 
erieisie es oo eee 2's ATUIMOUL-LULIG 
seieiessic ase cies = ATHOIM-IIDS 
SOOO OGG E RCM TN 
teeeeeessSSurz0ul Avndo1 ON 


seeeeees SOX | JOUDO pue *ATYBOM ‘ATYWO PT 


es 


ee wIop|as AIDA 


ee ceewes Sox fia sie/sioe 24s = TOAC TAL JO. [eS Ch 


es 


ay 


seseeeee gag |ereerser eres seeeeeees eI UG 


ee 


a 


OIG K ACE ep, GIG UDO SOCIO O GOAN on Te COHN) 
BEUDOUON ENG cetelerelehsicioeie\sle sissies AAS TEL (ay 


seen weer wees 


as 


eee ees sOnT[eceseees + *SHOOM om} AOA 
St ERLOY S (bee hi OOO OPIS RELY I 


hak 2 § 
Aq party 
10 pouyep 
Ayyeoytoads 
pieog 9q} 
jo sIaMOg 

oy} ay 





¢100ur 
pivog ey} Seop usazjO MOF] 


~ 


sere eee 


Rea S00 tno Kyry &q paqutoddy 
souruIpig Aq jory 
Fees eeh eee epIeOg 
Bic ssi sie rics ae sities DoquIOUc. wy, 


ass 9 40 oid abc's els so NOTEOCG Uy. 
pigs siaieiagss oS #15 Se sno) LOCC 
BICC pal eatte re Aig Aq pepe 
eicrsie)s s/s LEOCE wo1y PpeVe2]9S 
steeesssspivog Aq pajuioddy 
ees + .c/5 i= o'* DIO) Ot MOI 
++ ++*+oUIIAOD Aq pazuloddy 


Peet ee eee eee es eeeereeeaseeese 


woe ee eer eeeeeeeseene pewe[eS 
oe eens STI ORIOS) AyD kg 


a ae 


ay 


ee a 





¢pazurodde oy st 10 ‘pivog 


ay} wWoIZ 10 Aq pozdaTes 


1OWYO WLOH JeYD yp sy 


St 10AR J 
se ENS 





-*prevog &q pejuroddy te ‘IV! 
teeeeesstiguno) Aq pajuioddy 
obs ao Sewers ese 5s «  DasIOdU ET 
teeeteedereseeeess paquioddy 
vrreee+ssoheyp Aq pajutoddy 
ttereesess czy Aq paquioddy 
treesereess Airy hq paquioddy 


*syig-S | 


* spt=z 


*-3uO 
a1 @) 


“OMT 


‘20m, 
- uO 


“200 
“200 
*QuON 
eral 
*sUON 
*syyS-£ 
. “3UQ 
“300 


‘O01, 
aeleH. 


eeeeee 


ee eeee 


ae *pie0g &q pe}9[F |+syyS-b 


i a od 


et eeee 


EOE RIAN D4 aes 4810645) So 1 fh 
eee =a DAEOC &q p29 [7 aa taf 


eeeeee 


"tees pivog oy} Wor pue fq|+- [Ty 
eeee eee re a -paeOd 24} kg SORT Hd 





of the 
? 


Board are Physicians 


What Proportion 


(panuy4u07) — ‘€L-zlgi sof saws papi yz ut yyvazy fo spavog fo $1481.05 





‘pul: eee ‘auke A yoy 
‘pup °° op[TAsueagy 
“HT tt eytadqgaysg 
[Tt o 08+ pAoPVOy 
pert ee tees boa 
TIy-*+ +s -yMouiu0yy 


TE 4223" s2se fi 


TIL ee *atee *seusyery 
ALS os ean eoocy 


“The woes = = Odes.) 
‘TTT** 7 o 8+ os +9 a0yUeD 


Mi Rese seers TpPouysng 
“This ss iceass = AOGUIYE 
"exy°* °° + s-UeCURALS 


teeter s+ + -eiquimyos) 
tt BIOSIO DIG  Coa tae 
O°" * * uo suryse AA 
Pa sees *UOPSUTLTI AA 
“UUOd**** UOJBULIUO}S 


“UUOD***UdARFT MONT 
wuOy "+t +++ plole Py 
‘uuds)***+ Jodaspug 
[eres +++ 107319035 
yeQ*Oosiuviy urs 
[eQs+** soyuaues19VG 


pec)" ++ 9*** purpyeO 
eeeccces *** BLUIOJILeA 


‘ely c s*esooyeosn J, 
OL Say eeeeee PUSS 


eLytttt opqoyy 





“ALVLS GNV ALI) 














BOARDS OF HEALTH IN THE UNITED STATES. 


504 


@eeeeee yg 
+++ soymqeIS 
ee eeree yiog 
DODO ALS 
sic O1eIS 


Sinise #2 TO 


S22 S8293US 
eisiataisreis ATIC) 
SECRET ATS 
OEIC OOS ae 
mcerene AIM) 
SOURCE Te Lae § 
eee COOt eas 
eisaie #250121 
Siaieierere seKST) 


*++s008 rg ‘sougo peraued 10g ‘10ARPT | eres ests tts MONS avgndog|-*+: 
re ee ee ee er ee ee D sm sivie 2 8/5:0/82 .24¢*\22 TTOUNOT) Aug 


ee ee eC ORT NOE ICEE J (6 loc ayy Aq 
teceeeee ees sutnuue sad oobg S10AC JA OES TS TROCIAE OIR SIC CY 6 Com ayy kg 
ee ee ee seers ss *QOUBUIPIO Aq ‘rmunod Ang 
soeeeeeeees umuue tod ooo'tg ‘youq|** *[Iaunod Aq pauluyuos pur ‘10he yy 


ed oo$ ‘zg S£189.199S ee ee IOUIDAOL) 
008i gt *"WIOD "}SISSY $ oo$'z¢ "w0Z) iv = Ake $A. 0.0)0\e an lacnisieie je tare es «i838 FAD EAT 


ee a BimiaidanloieiAce.eonieusiniain\eis) Siti soli ses 10 KP TAT 


ee ee) eissienemeisisioceieisieisiei* AU OULU LA AOL) AyD 


seco eee e eee eee oT UP jod ‘yova of¢ 
oo'S¢ ava ysey Ateyes s0WJQ qyVeH 
yore ‘uv “id ooo'z¢ ‘091 °99G pue ‘sag 
“kU @ ‘wisugq *9 ‘soo ‘9 ‘ode yy 


eeresee Aytg eee eee ee er ee ee er 


SO ALS Serer r errr reer eee ee eee ee ee er) 
SOOO Ete! ere ee ee ee ee 
SOC TO HG Poem eee r cess eese secre essessersssece 
aS ae qiog Pi *QOIAIOS qenjoe AOF pavog jo ‘da “WH 
SOOIDIUE sas) eee mecie se 6 5 & SUNOIUE IOC ‘yova 1¢ 
OSIRIS Lig) ST eee Sener esresererserernccesseces 
Serene ATTS 
eocccoee ATT 

te ea 


er moog 
SUOBOOST. a ae 


teeeees Mog 
seeeees AU | 9014} Suoure peprarp ‘umuur sad oo1g 
srteeees AU] +++s00bg SArejai9aG foozg Yuapiso1g 


ee ee 
a) 
Ret cceipeeieie £0.09 0s pis.nelens? TOV) os ¢ 
eee ee ee ee ey 


NR SIT HAS aS OE A RS RT 


cere cecccce flounos Ayg pue oA 
rit teeeeeveeteseeeeees HOUND A} 
=i sians. els risin e\fatiegnse ie 2\0.8/¢o TT QUINOA) Allg 
pone <80.9/TIINO') Ajiz) puv 1019005) 
Pisiels eisielele wre te le'sheiecs “tO UNOF [e4teus+) 
Sineia\niee sy nice. e.bie/a1s ee wip, le, sreste> XCAR TAT 


Pees ee ese eee eres ee eeseeeeseeesseeees 


Sots wisi 8..0.8.c.0/sieine Sica Oa T oT, 
Sas ne ose 9-2'8:2/s)$ TT SINOT pure z0de pq 
pinissewipis sieininisienn aja ieiniois:s sininse'ss OAT TAL 
saree sen aricinseanisisiwssicisis.cieiie}s me MOTO] Gf 
Bide seis Pee (ei tieib 22S Fiei8.2 UENO) Ay 
ee ee eY sireieisieve\ IO UINOZ) Ayy 
eee sre onsicicin Sicsmaininisi nina miseamie™ TOAD TAT 
sea ane siie se-siciys sits< Se OTHOS Ty oy} Ag 
ee i jlounos Ayy 
. SCR Ee SS ES c een ae NOUNS Ay 
IES SL SSE SEAS Sie 8s Sefe ele FITS) Ayl9g 
Sitio 0.818. 6 9: 8 quehe Bee aes: < 1 ITP) Ay 
FREE LEST LOO E ET AUTOCAD) ele beleras AWD 


aiden cmc ATI) ee ee lounos AyD 


{SIOqUID TY 
0} ArejeS jo Junowy Wy AA 


its Power from State or 


Does the Board derive 
City? 





2 pe}e[as preog 9y} st woym Lg 


oLg1 
bSgr 
ZSgt 
grgt 
€Lgr 


6981 
g6Z1 
cfg 
£S$gr 
LSgr 
FEI 
SSer 
ofg1 


esos 


6981 
8981 
SSg1 
1Zg1 
1Zg1 
9981 
ogi 
69g1 
LQ 
gSgr 
L981 
oSgr 


zler 


olgt 


When organized? 


000 fof 
ooo0'S 5 
ooo LE 
ooo0'oz 
oo0'Sh 
00000 


~ 


000f0S€ 
ooo 
000'9 
o0o!rt 
0000 
oc0o0'6 
000'00z 
ooo 'Szi 
o00‘Z1 


ols ny areisteyetoleialers se Sigra-erel aT 
sreeeeesaium suru Aq 901 J, 
SiS DOA DB LA) A A898, 9 AA BI8-S AMSA ADEA 
Pibieieiaie oF Sols ee CORSON, Aji) 
sateen ST EN TEC 


setccesecesccoes rtm ANY 


pee IL ETS AL RE A Le 
ise yg S}UIT] aye10d.107) 
SO TOURS List td 6/81 46 | 
cimieis) simian sie)9.¢ 8isieie SAT AT IGS 
Gunieieisiessieie A IE) jo Ino 4sIq 
teeeeess esortur uaAas Aq XIS 
Peete eee eee sees eee ee AIT 


SUOI}EIS 9uTy,1en?d pur ‘4419 


CRATE WRIT 58 86 Oo Ws 
siniet) Bein Sia. pe sisaisie Role ses ATE My 


sj] a}e10d104 salu sat 
se ++ AVI) JO JNO Sol ATT 
Sint oisiaheie she icine cine sie Gece AGUS 
sreee Q7ONID SoTIUE BAY SAQI 
Ccsieial siainlale times sia-mialerer® ist { oN 
Sie\ Si die eiepatarie sit 2 eae lv 2°. AATCN 
pisieieseseim unin a Wansia aatusie is 1<y 
STASI ICTS SOS TS 9 PO | 
tees eee ees esyrumy aje10d107 
-e+* AIT puodsaq sayitu omy, 
eet ew ee anew eene sunt, AyId 


o00'S 
oo0o0'S 
000'S 
ooo or 
o00'S 
00S 
ooz's 
000‘or 
000'g 
ooo0'S rt 
o000'g 


ooo!z tr seeeeAyyy puofoag aul suO 
o00‘or sees -AyIZy puodaq Sop OMT, 
000'09 *+*-AzIT puohaq sap Oa, 


ooo F Rivivinleied stenvisieas se RSMO] ATT c) 





*pastoioxa st Ay0yINW 
Sr PS UPA spared 


Population — Actual or 


Estimated. 


oeoeeee Tyee jo preog 
eeeeee yyeoH jo pieog 


ee ee ee ee 


eee essa mere seee essere 


I |[¢trs** Uypeazy Jo pavog 
eeeeee yiyeoy jo paeog 


trees UnTeazT Jo preog 
‘res UTedPZ JO preog 
‘tees URaP JO prvog 
eees *99I}TWIWIOZ) wey 
"yea jo pieog 9381S 
seeees Uyeapy Jo paeog 


ee 


-AMAMAN MR ONO 


. 
. 
. 
. 
. 


mana 


“unocy 


Ayy eteeee yyeeH jo pieog 
6 


ee 


tts SAR ike HH 30 Peed 
‘eres GyRazy jo prvog 
eeeeee Wye jo pavog 
‘tess UNeayT Jo pavog 
+++" TIQUNOD UOWIUIOD) 


ee 


eoeeee yyeeH jo pivog 


eee m mere ewer sere eeeese 


Amn Omy 


+++ eeueaRT JO pavog 


eee ewer e reer sere se eeee 


+ ca mon oN 


“‘pieog jo sweNy 


No. Members of Board. 


*SSEIT eee °**QOUOIMErT ¢ 
“SSEY eeeee “T[UsvAe Ty 
“SSUJNT’ eee *TOALYT Tea 
“SSETAT eteetern easpeyg 
‘sSvJ**** OSpLiquies 
“SSE **** +++ UOSOg 


"oe" «siOsnyoRsse yy 
“PIN’ ee eee *a10UlI} [eq 
"OWN **"*"** * puepjiog 
<oht*" ee “es s4seypog 
OW" eteee ‘*psojoppig: 
‘OW ttt rosaeg 
‘Oo eysnsny 
‘eT '* SURITIG MONT 
‘AY’ eteeee a] [tAsino’yT 
sesuvy**+++* eyodoy, 


sesuey**** “e**RlOoed 
sesuey[** ++ "BMENOC 
sesury *YoMusAve’yT 
sesuey***}309$ Og 
PMOT eee eee *T[eqsreyy 
PMO] ** doUapuadepuy 
PMOT**UOSIPEYT 310.7 
emoy**syn[g [lunes 
eMOT* eee none uojyuly 
‘puy ** +++ puowyory 
“pay << 0 OS ed 
‘pur’ :*+*ya0dsueSo-7 
‘pul were eee *-ayode'T 
“‘puf‘**++stjodeuerpuy 


‘puy*********uayson 





‘ALVIS UNV ALI) 








(panu1jw07) —'$L-zLgi 40f sayvjs paziuyy ayy ut yywazy fo spavog fo s214514015 


505 


BOARDS OF HEALTH IN THE UNITED STATES. 


*SMET 9}e]G JOpuy) 
"SOK 
sox 
"sok 
"so 
"soz 


‘ON 
ON 
SOK 
sox 
SOK 
SOR 
"sox 
"sox 


‘ON 
"sox 
"SOX 
Sox 
"SOK 
"SOR 
‘SOK 
"sox 
"SOX 
"SOX 
"SOA 
"SOX 
"Sox 
"soz 
"So 
SoA 


"SOR 


*yUISUOD JNOYIIM 





éyendsoyy peroeds 0} 
soseasiq] SNOIse}U07) 
YA AIS suUOSIOg 
DAOUIII 0} IOMOT 


pivog oy} sexy 


sees Sok 


+8) sox 
tees SOK 


‘ON 


ceee Sox 
see SoA 


‘ON 
Sox 
“ON 


eee 


-+2+ sax 
285 SOK 
tee sax 


‘ON 
‘ON 
SOR 
‘ON 
sox 
sox 
‘ON 
Sox 
‘ON 
‘ON 
‘ON 
"ON 
Sox 
Sox 
Sox 


SOA 


eeee 


eee 


eee 


weer 


eeee 


wees 





+ og 
+ qOog 
+ oreqy 
++ aqeqy 
+ ayeqy 
quield 
-uI09 UG, 
“ oyeqy 
“* oreEqy 
+ Hog 
+ ayeqy 
0g 
Og 
“0g 


“-auyaq 
" areqy 
p wry 
tage 
“-auyaqd 
An 
a 
Penoe 
“ aTeqy 
* areqy 
oratiger 
“aeqy 
enae 
** eqy 
* eqy 
" oreqy 


*-auyoqd 





@eoeeeece 
weet eeee 
coos sees 


eres ewes 


tee) soq 
+8) sox 


coon sees 


Sox 
sox 


wees 


oes aS 


re ay 
eee eer ee 
ee ee eens 


“yeni 
Sec taee 
odes y 


Lee wnee 
eee e wees 
eee eases 
sees Sox 
sees eres 
eee e rece 
eee eens 
eee e wees 


eee eres 








eeeeeoee 
sere esses 
seer eees 
eee enee 


** 2010, 


eeooe wees 


“nog 


"SATOMI, 


eres eree 
errr wees 
er ee eens 
cece eres 


ey 


** UdAIG 
oe “OAT 


eee et weee 
seen eens 
seer eere 
eee eens 
wees eens 
seen wees 
sere wees 
ee ee eens 


eres eere 


eeeeeeee 





eeeeeeee 
eeee eee 


*s**300 
omer ON 


Cr 


Eoch gd 


eee ew eeee 


sacee 


eo ee ener 
eee wren 
eeee eens 


re 


ei Ft 


ree TB, 


eee e eens 
ry 


eeeeeeee 


ois.<i* =O NT 


ON 
OMT. 


cere eeee 
eee e ewes 
eee ew eeee 
eee e cease 
oe ey 


eeeeceee 


tee son 
tees soK 
tees SoK 


eevee sox 


in- 


Is and Police? 


. 


dependent of City Coun- 
cl 


Has Board Authorit 


Has the Board Authority 
to abate, or only to de- 


fine Nuisances? 


Have they Police Powers? 


How many Assistants? 


Are they all Physicians? 








oie RT 
CON, 
wane Sox 
eoee So 
eres ‘ON 
PII, 
eee. ‘ON 
wisiere ONT 


“ON 


*** moOW 


‘Mog 


eres 


eee. 


eeee 


eee 


eee 


eee 


eres 


sees 


‘ON 
“ON 
‘ON 
sox 
‘ON 
“ON 
‘ON 
‘ON 
‘ON 
‘ON 
‘ON 
‘ON 
‘ON 





eeeeveeee Sox 
sete eeee On 
teseeeee sox 
teseeeee son 
PIO BY MvyT 
reeeees Sox 


teeeeeee son 
"PIO AstD Ag 
reeeeeee Sox 
tees eee ONT 
teeeeeee sox 
teeeeeee san 
teeeeeee son 
reteeees son 
Lat neal 
A[BAISSIOX 
tresses AEg 
errr eeee Sox 
teeeeees sox 
reteeeee sax 


teeeeeee On 
reese ee sony 
see eeestOny 
sok 
SOK 
SOX 
SOX 
SOX 
Sox 
SOA 


eee e eens 


eee e wees 


eee e wees 


see ee nee 


ee ee wees 





eee eesreeeseeesrseseseeseeeeee 


Se eee ee ae OTIAG. UMO TW 
siejeiee)svaceve' ore wee ATU PUOUI=IMIOS 
= AAO GAN ps EYL 
Baio ieibie Plelnyele on is= Src eLan Stoo 
METRE BASIS IA SI ONSITE AF 
*Aressooou 
ji 19ua}JO ‘syyUOUL 9014} AIDA] 
REA SNAIL BEI NGF 
sees eereeeees K1Ipssggou usd MM 
reseeececeees Kipssgoou UIT MA 
seeeeeesparres Ajpeieds usy A 
‘ung ‘Apy aa § zazur ay SAT} UOPT 


bea o eee © mio’ SULLY de[nse1 ON 
**++* sarmbad Ajissao0u ual AA 
Bieler eisieesis ee es ATUOU =O 
Pesce + sis res Fess = ARIUOTT 
A,sa09U SyUIY} 10ARY S& UIZTTO 


eee Ayy uo 


ee 


tereeeeeeess Notnbar se AJUO 
seceecoeeoeeeKressoau US AA 
pinisie #2 Nels.) * o)='0lF oes ATUL L 
LL ARS aN tS aR baie SY, uO 


Cr 





Se do. 6 ws ane juapIsolg jo y[e9 VW 


sreeess ATTUOP 
ic ai¢i¢ ¥'¢.0'* © °° NOLO Po}e}S ON 


iniele.4s\e sis beinis sieikene ear Gs UE 





seeceenceceresce seen BO Ag 
seeccccececoeesess NoWuIOddy 
++ese+*+pivog fq poymoddy 
t+2+++*++pivog q pajuioddy 


a) 


eee eee e ewes esereeseeeese sees 


sicisleiereieielecye *iasie (seo u a TEOCLL Uy 


eC ee 


tteeeeeeeeceeeeees paqmtoddy 
34's0 se ities 41¢4/« s\9i5'> OIUTOUd Y 


ee 


ee eee eee seer eres reese eeeeeene 


sereeeees 1IQUNOD [RIBUTD &g 


ee 


ee 


EEE EE oS.) 71 
eee eeeeeaeerereeeee pieog WoOd 
***Trounos Ajytg Aq pojuroddy 
**-Tlouno7) AyD Aq pajuloddy 
Cpeatte tO aNe 
secetteeeeceeeeees patmoddy 
“tI O YWyeepZ st 10Avpy 
Gh FR ee ACS HOS Ie ELAS Ag 
SPUR ASOD R Opn leg kg 
sete eeeeseeeeeeeeesnipod Ag 
seceeceecceecesresen pod Ag 
pistee isco sivas ia isis/cole TLC kg 


a 


eee recs cues **1OACTAT jo ye uo ‘Ay19]1eN¢) = otg pivise seis hieis0se oT AUOC kg 


er eeeer 
ee eeee 
eeeee 


aUuON 


an! @) 


Lyjo€ 
at)e(@) 


. “pr 
ouON 
oe *pe-1 
Ay, fey 


**spt-c 


of ouo 
of oug 
OMT, 
Panis 
OMT, 


ouoN 


“300 
ag 
EH UA 
gery. 
acl Lve 
ou0 


WIV 


Has Board a Corps of 


? 


Assistant Health Officers 


lat | 
Aq peru] 
IO pouyop 
Ajjeoygioeds 
pieog 9q} 
jo sIoMOg 
oY} oy 


¢j90ur 
pivog 9y} seop us}jo MOTT 


¢pezutodde ay st 10 ‘pireog 
wWO.1} 10 Aq payoa[as 
WIGO WHC JUD PY} SI 





? 


on of the 
Board are Physicians 


i 


What Proport 


(‘panunuo)) —'EL-7Lg1 sof saws paywuy ay, ur yywapy fo spaoog fo sI14sijo1S 


“SSB *'** * “QOUDIMLT 
"SSE °° * * *[[TIOAR TT 
"SSETAL’ °° OAT [TET 
‘sseP'**°¢"* BaSpay 
“SSUJI**** OSplaquiesy 
‘SSB t¢ ++ UOISOg 


sees s eeS}JOSNYORSse YT 


Byqer ts <ompawiior 
et ee 
"OI" **** proyeppig 
“OIN "= °° *< << -10S0Ug 
Ot eysnsny 
eT + SUBITAG MOAT 


AY" * +++ OTTIASINO'T 
sesuey**+*--eyadoy, 
sesuvy ***>*-*ejoRg 
sesuey ******- BMEYO 
sesury ‘y}oMusARe'T 
sesuey ***}}09$ 1104 
PMOT oe @ ee ee Te yssze PAL 
PMO] ** BUEpuadepuy 
BMOT**UOSIPEPT WOW 
eMOT**SHN[g [lounos> 
BMOT +=" +++ MOTT 
‘puy “+ +++ puounyory 
‘pure tess ee nag 
*‘puy* +++ ysodsuesoT 
‘pup steers: ‘auiode'yT 
*‘puy’**+sqodeueipuy 


‘pur ss sssssuaysorn 





“HLVLS GNV ALITY 








BOARDS OF HEALTH IN THE UNITED STATES. 


506 


eeee sists AIT") 
OR ate 
eer eevee qyog 
eeeeee "3381S 


sere ee es ATT 
Serge 


eeoer wees eeee 


Aid 29 9781S 
AND 0131S 
srsecgeisis 2/9) 
AND ® 237e3S 
OURO. Si tet 
seeeeees KI 
pisses sieis's ADI“) 
cole Seite ATI“) 
eereeveere 9381S 
SG POS UG 
cieineses 9 K317) 
teen ee AIT 

ee 


tessene AI) 
ee eeece mog 


ee ee ee ee ewes 


SOOO LET | 
peioernin =< AT) 
Preece AFIS) 
Se cin eneastt ka Sy 
eeeceee qwog 
cece eee qmog 
eeeetee qiog 
tie ROS 





its Power from State or 


Does the Board derive 
City? 


soececeseccoreceessOCrg tsupisishyd 
‘suvioishyg AjId ‘sxoyadsuy yee 
pisitia sisie enicis epedoyp s si8'sisiss.0 8° TORS Seg 


Cee e ee m eee ee ee eee eeneseeeeeesees esos 


ee ey 


sreeereessuoea ooS¢ ‘sraquioul Ino J 
sfeeseeeeeeee es SUTIZUI IO} ‘yore c¢ 
sree tereereeessQ0Sg ‘aviishyg Ayg 
Riss A n.ainis 0s 2 W090 0c re “Tayo aug 


eee een OOLE, ‘13290 iyyeaH 
SO ODOR I NSS OONAEN oH ‘129 O yee 


-Ajnp 
uo uaym Aep sod Ef ‘urnuur sad oo1g 
**SOOTAIAS IOf UOIssas Jad OS1g¢ YORT 
PRIN DSB ATS A v9) 52) ‘umMuUR sad oof¢ 


** -Taquiaur O1syyo-xe ‘oog‘*1g ‘10Ae TA 


eee eee ee eee erases eeseeeseeeeeeeee 


ESIIQUId TAT 
0} Areleg jo Junowy yy 





*UsULISply JO prvog puv ‘yuoprserg 
eeeevces mieinie's.c72 2/9 TIUROT) wouruo?) 
scigiaie ee ging si9'20) 9 TOTO DT Wy TO piteog 
te eeeeeeTrounos pur ‘10Aep ‘o[doag 
eeee pee re cers * \TTOUN OS). COURHOD) 
*****SIQUOISSIMIMIOT BdI[Og jo plvog 
bPis* Paco si= ** eM SULTOP [iy PUL OAR 
sigs biniae) “32° 5 TT OULIOP LY. pue OAV AT 
SORES OO TIGL“ FORT SOU ss Tahar Fe eUL 
soe eseee+sTQUNO*) Ay pue OAR TAT 
seeeeeeeessrigunod AJIT) pure 10Le 
Cr qounody Aya 
rete eeeeeeee cess eeeeeees eres OKI 
treseeeeee sess QULOpl[y pue 10Ae py 


oy 
ey 


Ce 


Piste 8 ais 8 hte 9 28s eT UENOG uouluos 
eeeeees cee tae RL LOUNOS) moulwo7 


rete ee ewes ee ee cece ween eee JOKEIT 
BASIN APRIL CE IE Sn ICSE TOA Hf 


Sekine x inlet Who Caney Mar LE ee ol wowuro7 
‘TPUNOD woUTUIOD Jo s}sIsUOD prog 
*+ *pajurodde ‘anoy { uonsela ‘uaaa[y 
as okey aU I, 
i ee ry OAV AT au 
tote eeeeeseeeeeeeertguNOT UOWIUOZ) 
Thi bein mt Ia SOY (4S oaL 
tenseecevecescesseeseesaidoag oy]. 
SERA RS hE IS OS Aqy 
SODA ae TEI TIS aay pL e Ay 


¢ peye]es prvog 9} SI woyM Ag 











olgr 
grgr 
1Zg1 
9981 
gSgi 
1Zgr 
1ZgI 
€Sgr 
€Sgr 
ofgt 
ogi 
9981 


zlgr 
8981 
€Zgr 
gSgi 
oggt 
FEgI 
6Sgr 


tZgr 
zlgi 
zlgr 
6Sg1 
rg 
zSQr 
oSgr 


eeee 


When organized? 





o000' oS 
ooo! Sz 
000‘9€ 
£vE6 
ooofS11 
000 'Z 
000'0OI 
00S §rr 
ooo! Sr 
000'gr 
000‘00Fr 
ooo! o£ 
000s 
ooo! St 
ooo St 
000'Sz 
oo0o'S 
009 §S 
000g 
000‘9 
oooZ 


oo ee eoerreseseses s}runy Aid 
Stee eens eceeececee sees Kyiy 
See e reer ree ese seeene AD 
ee WwW 
vels.sjoeitia te c/eieg.sicipieieeiee AVM) 
ee ee stunt AyId 
were eer e sess coes spiunty AzD 
sees ceeeereecees suumy AUD 
ee syrup AyD 
seteeeeeeeseeees sum ARID 
igi* sicisisieis.c.a csi-'s.</ SA TTtT AGES) 
seeeeeeeeecesees suru AND 
seeeAqIZ) puohaq Sa[lur 9AT 
ee ee ee Ay 
ee Ayy 
ee Aig 
ee s}runty A179) 
ee oy s}romty AyI1d 
eee ee s}iunty AyId 


000‘0z 
oooSZ 
000 ool 
o000'Z1 
000'g 
000'6 
o000'oS 
o000' gz 
ooo oe 
ooo Sr 


Se S}IUII] yp 
ee S} UNIT Ay 
i SPUN Ayg 
eee ewer eres eres s}runty Ald 
ee a Ayd 


a oie a esate ase ANTS UII 


ee 


ee Ayy 
siert aiares alee ses sccee Aes ce ALLY 


wee eee ns eere eens tenese Aq 
SF Siodiele 0 o-w wise sie ciel wieres pie 


*posioiexe st A}oyny 
ESOS Se ae oo cat 


Population — Actual or 


Estimated. 


Lal 


TOMYTMNMM|MMMO +NINMNNS 


Lal 


MEAING MM MININO 


Waa 


No. Members of Board. 





ceeeee suey Jo preog x! “N’ *+**-udTHOOIg 


eee eaten Yeo jo preog 
“Yyyeop Jo qusunsedagq |* 
++s+*+UyTeaRT Jo pavog |" 


eee *°*° UT POT jo pieog |* 


ereeee “yqyeoH jo preog |* 


“++ -quoutedag yee x |° 
eereee *UyeoH jo pieog |* 
AD Jo s199yO WITe2H 
++-"*-uqreapy Jo pavog 
eneeee “UyyyeoH jo pieog 
eevetee qiyeeH jo pteog 
eeeete “Ue jo pieog 
eee ete “yyeoH jo pavog 
ee eats “Uyeoy jo paeog 
eee eeee qifeoH jo pieog 
ee eete “UyeoH jo pieog 
“yyeaH Jo prvog 23¥}1$ 
eeeveterne urea, jo pieog 
sreesseuyeay jo pavog 
eee eee “UyeoH jo preog 
eoeeee “UyeoaH jo pieog 


ere eee “UTyeoH jo pieog 
eee °° UR eaTy jo pieog 
ere eeee qyyeeH jo pieog 
ee eeee “UyyeoH jo pieog 
*ssgaq1uIUMIOD Are}yUeS 
eevee “UVeeH jo pieog 
"yyeay JO pavog 9}¥3S 


steerer “yyeoH jo pieog 


eee baa BSA) S| jo pivog 


ee 


eerteeee Yee jo pieog 





‘prvog jo owen 


- 


(‘panu1juo)) —*tL-cLgi 40f sajwjs paziuQ 742 ur yzquazy fo spavog fo s214s1j01S 


‘A TINT 2S )fheeieis uinqny 
pene Vg BORIC 


RT a rincisisiels asurIO 
Novis +7 sea N 

ee 
++ AyI9 Kasia 
tee? enyse Nt 


“H “"N°°**** paoowoy 
"qQ9N seer eres eyeulgd 
‘OPS 82 STO as 
"OW'*°*** ydesof 3g 
“OW eee eee ee uosey]t 
‘ott Teqrauepy 
*SSIJAT "°° * SANSA, 
“uu ** “stjodvouurpy 


‘uu’ °° eee “-yqnng 
se eeee ****BjosouUur 


"YSIPL "+s saquezisd x 
‘UOT’  ARULsES. 
“YSITAT” e@oeoere DOIUO TT 
“YI ee eeee TTeYSAe YL 


‘oI spidey pueid 
“YSIy UsAeH purir 
“UIT * eee eee *}101}9C7 
“USTTAL” wees “AWD keg 
HOUT 49249 BDV 
‘WIL ++ ‘4oqry uy 
see e eee sees uesIyoryyy 
“sseyy* "°° *19}S9010 AA 
"SSE. ** PpaysuLds 
“Sse ttt ttt UUAy 
“SSUL ere eres ‘[[]OMO'T 


fe BROS 
“IZ, Zi Ae 





‘HLVLS GNV ALID 








507 


BOARDS OF HEALTH IN THE UNITED STATES. 


cD) 
=] 
° 
A 


‘sox ARI Sy Sa Telops a Ole sox ***°900 ae sb SOK esas SOK ere Seis Soh eres errs eee cessecess 10) UG treeeeessnivog Aq pojutoddy "N°****aspjoo-g 
"Sox ee SST PLE PAO. OO ecvcccce | ceoescese =o ONT Do Sse | cece ccrccccseres cos KTUIUON sieiseisis ss "see IvOg OG) MOLT *3u0 Noocscscuinqny 
"SoA ire =22 (NT. Senegal» eee eeee eee e were ess ON ear Nest dd 7 Ip AMA Midis Hat (=) bE AU Le) Jo AyyuOyy ‘UsULIepl[V Poa Aq pojyuroddy ouo Ny ~ “NOC tt uosi9jeg 
"SOK DOMINION o- aeqy Riaielb ere sk f ei6)s'6,0 6's. 6) CeO 8,6 7 BS. | Se 61s 10's .0 PAG see eereeeess Kipssoggou ust A tresses Tuned Aq pajuroddy “yy-1 . OAT? sito 'se SAMUS 
"SOx BUS cei, -- oeqy 2BOK yy “qs Or SS PMA, G SUL IOOG OSES Y sreeeeees teak & soul} AJUOM, *ylouno7 uowulod Aq pei,ddy **2uO . oN etic SALMO NY. 
"sox FIREEY, | *- oyeqy =e i S2)X) occceveces esse ONT oie O NT BOSCO ay seeeeees-sonmnbos WOISeI00 SW tecereeecsosers DIvOg oyi Ag aUuON . Noo 8 OTTATINAL 
‘sox eee sox -- o]eqy BOT | ee ce cone sees SOR PIONS Y SOMO vee serccese seco cee ATTIUOIN Prien eee eo ee ee *syyS-€ |* Ao < ASIC) Aasio f° 
"sox OAL, *-* ylog OR Re SOO Tk We a ans OINT: SIOMOG OR SB seeseeceseees Kypssaoou Udy AA +++ -UeULITeYD SI eysieyy ARIZ ‘39 . eNO o8 = so COUSERNE 
"SoA SIAL | *-9uyeqd Se eb cesve | eewmeeses | Ssescenes =e ONT SES I05 Typ A +++++*popoded SI eased B UST AA sasieis s+ cee. sisteiniel= = POMOC W, * yyS-1 . *ND°° °° ¢* paoouos 
‘SoA poe ONT * o7eqy ws 9 SOX ecccocece * Sie; SiS “ONT bis stele 22->' 20) NT teeeeees sommbat UOISED00 SY sip # sieidins sighe sieiais'* SA GUO OAL TT dUON SNPs 4 VCC) 
“ye aber Aq ‘sox Bem ONT ru IOSy FIDE, | 7° °°OMT, sere wees 72°" *ON SIO SY & seeee APPIOM-TUIAS 10 ATYI9 AA seeeeee2-pnivog fq pajuroddy OMT, "OTN 20402 SIO 14S 
"SOA atone SOK - oeqy Pio ork Rak de RO) a == 218'* ONT SOOO ee cewecresoressens son ANMUOW, eeeees-TrIounoy Aq pajuroddy art @) ‘OW ++ ydasof 1g 
‘Sox BINA Ag * a]eqy sey Pg “°° OMT tee 90) Pune FY VELOSO ERG femnisis eivkepsionalsis ities @eeluATITIEIO TAT mrersio sik MNS eels sere tS OCG ta JUON "OPN °° °° °° “MODE TT 
‘saseg AyueyD A[UO SGOT “++ WOg AIC PL hk averse ONT TAHOE Ap sep ies = ee VOLE) jo [Te ud seeeeee-tigunodg Aq pejuroddy a es Ne eg OE 
SOx HOOT pd *** WOog GIO: ¥,§ SOUME IIT ORE see SOK SORE OB CAMO | sreeecoccceoees ATUIUOUI-IMIIS o/s nie acai sisierels acess s SOOT OCC: oe Iw SSITAT ANGSYITA, 
"SOx #5 °°ONT “++ jog Ses 6 Viele cw bs O lore | Pe Ose Ie ibn 255°" ONT LOOSING 20s sevelosevesceisice = ATUIUO TT tereeeesrrounod Aq poyuroddy ma}t(@) “aUIy * * *Stfodesuutyy 
epee sox| °° ayeqy Sais OSS Os 8.6 6.5.a) | On, 618 6 bam OORT Steet Sa. socceceeccecccoe cess ATOM seer ee+sTtouno’ Aq pejuioddy *2uQ ‘UNI NG 
Sulcus ccle ec e ces [eae c bcee | 0 ein t poles | obs 'euemin sl ie «aD iais sin lieiv pic es 616: 6]0.8)6'} ee Pw. 0s o'0ln R88 Ae 40)4'¢ 0,0) 0.0 8 cece | co ee cece cree secs ease sesevcce | eeeste te ereeeees BIOSOUUIPAT 

‘SOK SOW % *** yI0g 26 es 6.6.0.6) 0.0 clele-s ule, 2168 8.6/8) aim use 220) AT eccescce SOK seeseeeeseees Ktessooau Udy ececcecce [ounosg Aq pelutoddy --3uO "ol °° WUepIsd x 
ci, ene SOX “* q0og aRicle.0 Gea | 06 miele mia ey] 6 Ue wit-018m scecsieie O NT Sih oles eS A) se rivecceerescoesenes AIMOTT seeeees-Tiounoy Aq pajuioddy *-3uO "YOIPAT oo  MRUTSeG 
"SOK SORA OH Sy oie UOGE IEW) a eoccocsce | eres eorcecs me s.e5°O NT wish siesei2's\c. S09) K. se eeeesereeSyaaM OM} Ul 9DUC aisiais sf6's's\0.8.0 sisi. 86S DOUCET alt @) "YOIFAL © 77+ BOALUMOTPT 
‘sox pases COIN, ** ayeqV PEF erceceove | eeeesece PITT | praaht 2 SOK eee e cece ees ereeeseeeeseeeeres sreeeessriounoy Aq pojuioddy suoON POIPL TT eYSABPAT 


tet rt Paka area pe 


pen 

















"SOK Bs 5iai8-6) KT ee a1eqy Py wee et Pk a ke PITA ep pevicieleieiei<C) NT teeeceeeeeeeeArpssaoou Us MA tereeess TrIoUNO, UOUTUIOD Ag *-ouO “WOIAL ‘spidey puri 
"sox POCEICED,¢ -- eq Se ereis 6 wel Swe > ©. 06's | oh 6'6 o's ae Sse ONG sasar ese NI, rots seeeeessAressaoou UST AA tesco ees URULITEYZ) SI LOAR TAT *-300 UDI’ “UdARFT puriy 
“sok cee ONT --* mI0g ee ONT eee ee 8 i ee eae: 20u,.pi9g Ag secevsseeess sOUil} IE[Ndat ON eee ee ee eee ee * mo jy DIP HONIG 
"SOK PIRES ee oyeqyv euiae SORT a i CIs eae sicsmin® FAT cane TOK O86 6H © © © £6,810, 00.0. 0,0 0,00, 0,0,6,40 8146 precaleyslo.s'oiieiy *-815)%018. 95 S337 TEOLICL *2U0 wp AND seg 
‘SOX. Bells Sa “+? Wog iatvencnlsseerene | saAee se 2.6 pees NT PRIS IOCUSES 4 ose e ce eecececes eee AIIM eC RC Ss OCS TOK F249 fej aL au0N “YIPT’ °° Y921D) apieg 
son Sores Sa oe a1eqy GS Dule.a celelVt26 6 s.eae | 696.0 6 600 Sea OKT prensa. © 1S OK seeceeeeessesportiad pa}ejs ON, Bis itisie o's hale 9.2)4)¢)sieiss EE OGE AGT aah'1@) “YOITAT * * * 1Oqay uuy 

= eo ccce | Pete eee | cose cscs | weer escscces | cores eesserecereses eee ceseo cece | cers oesreseceneseeecores sees | eeeene reise eines IB STUOLIAR 
- Lege -* oe seneccee|eceeecee|ereeeeee | eee ear] ATOM JON] ** + UeULTEYD Aq partes usYy eee BEES OUSOCL CT © we ceee|eeeees [soByay s+ + +19]S99I10 AA 
soa | cepa emery price | ee | 0201 von Ate soe crceemn fa yee mea cereal ned epee a 
SOK Sinisa he --* T]0q ee ee "s"OMT, a UC) 2:6) 6 ewverve le SIO OTe vein ee» 29°58 21°\* sO TTDOL way A a'ais}s sini ie ie) e <'e*s-2\8:¢, DOPUTOU Y, eesesee “SSE oor 8 ss UUAT 
‘Sox SOOICEH, ** ayeqy sect ene PIS g & SOA. aA yf Avisis Sich SOiK| tence seescces *NOJINbDII usu wipes inie <0! le 'e'</* TE STETLOZ) ATI ACT “Wyh-1 *SSEYT ces ** *qTOMOrT 








eee eens ee ee ee 

















y in- 
? 
? 
? 


. 


yeas 
Aq poyuty 
= se at jy90ur seas We 10 Pai 
[feoyroads ay} WO1F 10 pe12T2 
preog aq | Pd UF S°°P WHO MOH | soourc ypLaH JONYD ap S] 
jo sIaMOg 
oy} ay 


éyeudsoyy [eoeds 0} 
sasvasicy SNOIdeyUO7) 
YUM YSIS suosiadg 
QAOUIDI O} 1OMOF 


paeog 94} seyy 


Are they all Physicians 


1c1ians 


y to de- 
What Proportion of the 
Board are Phys 


? 
i 


‘ALVLS AONV ALI) 


tant Health Officers 


Has the Board Authority 
ssis 


to abate, or onl 
Have they Police Powers? 


dependent of City Coun- 
ice 


cils and Pol 
How many Assistants? 


Has Board Authorit 
fine Nuisances 
Has Board a Corps of 


A 








-  (‘panunguo7) —*EL-zlgi 40f says pajiug ay us yywazy fo spavog fo sousuvs 


BOARDS OF HEALTH IN THE UNITED STATES. 


508 


eeeetoe 33R1S 
eee eees 3381S 
ee eetoe 2}e1S 


eeeceee 2381S 
+++ ySno10g 
ssicjereiere" AI) 


wees ewes eens 


teres Og 


eree eee qiog 


SDO SOOO Tears 
IOI, 6 1 i 


_tttrees nog 


woos ree yg 
RIN I. a) 
ee eater 3381S 
eee eeee qmogq 
wee wees 3}81S 
Bice BNTTEM OT 
eee eee yg 
eee eeee ylog 
terete 3381S 


eeeeeee BIEIS 


ereeeeoe qy10 
ao tea 


eeeetos OTEYS 
eeeeeee yog 


eeeertee 2721S 


Power from State or 


City. 


. 


Does the Board derive 
its 





ee ee ey ROT MOOD HS easy. fo Ue ate ao pepealq 


Ce i ee i a ar a ar ar ar or 


ee i ee ee tinisic. 8 eiejcieins socks aieisis ae TT SITIO") AlIS) 
eer e ee eer ee ee eeeeseeeeseeeeeeeeeeeeee Deunpeee pia cinieiersos ait eet A) Atl) 
(‘a4 aa ‘dde p€-1) plounog Aya pue 
ee ee ey *JANOD sea[gq ‘Wios pur “sic ‘aueidng 
or ene cn cise e¥2 *<ttUNOry JO..uopisese) 
COP emer sere ercccese reeves nesscece S Aticseeeigicia writ ie nies See P81 IUTIO) RATES) 
i a i i er ee a Swisiinseieue sie sia Seitieve ces sis <eteivie STOO, 
-**o0rg ‘129YO yyeezy $ yore oS ‘zg sine tie ster eis ome aie = TSAO) Ayg 
‘hep tad oS-z¢ 10 
z¢ ‘s0110g ‘ues pue IYO wea Sista wieke les hes SiSiege $32 “101% *i -TOUTOF) Aug 
CO emcees cece acne Ceosesesceccescees msi Sila: BASies sI8.b)Saue oom aunts a eMT UNIT”) LATS) 
Cece rere cccn cece cc escsccevesesasecs enere sisiemisie ci site om iclele SANT OUNO.) A317) 
tressesereeeeeeese pak vw OS$ ‘y1a]D] °**[lounoD Aq pewuyuos pur ‘ioe 
st teeeeeereeeeceecerer eres terseerelesererse se riggnod A}IQ pur Joxe PA] 
ey atari Rees tt nce gees eet ST NOS AI) 
ee osz¢ *y121D S oof¢ ‘0 qyeeH Cee er sseesreerecccsccees qrounos Ayg 
Poem meee cere eres eres reseseseesreves Rae Seer Ts * s \S FSS ose TOUNO): ATE) 
ee ee ee ee eee soseeeesees rrgunos Ald pur 10heyy 
ee Se a ie ee sr eeeess* SIQUOISSIMIWIOD puL I0OAe TT 
meliineisees:e 3.000 19 ‘199 HI() Yl [eof] Ce eSPe Stes ee gh s S eels ene STOO T 
a Se ee ar ee a sisiv eee Es cs eisieires STUN) -UORILIOT 
siviel pam aieeeiee Se gmeeciniten ss ATPIOIIOC Soesiele since coee 220° TORNO)LOMIOC) 


oooSS¢ (IO UISUT I $ ooS‘og ‘yuapisaig See inss Sea ee Upec ees sigcee peek ONY WY 
eee eee ee ewree ee eeeeeeeeeeeeseeeeeeee Sch oi toa cr deh 19. 31 WOUTUIOT) 
i i i ee ee a SIE SEAS FRIAS MCI ORS SORES Yh NG 
Seem meee crestor ss sees *ss-0S¢ ‘yorq sce ster set see sce eTIOUNnory uoulwio7) 
Scere sanenese= OG p. <ASOUIC) yyeey Sieip.aie wie #9 7s 2 shee SSS TINO) uowlwo7 


SPO eee eres er eenreseseersesreseseees| sees esesteese a[doag ayy Aq payse[7y 





2 SAaqUIa JA 


0} Areyeg Jo yunowy yey, épeyejes preog 9} st woym Ag 


zeQ1 
zLlgr 
1Sg1 


8tgt 


1Sgi 
9981 


89st 
zlgr 
Logi 
6981 
bSer 
Eggr 
Sggt 
Logt 
6Sg1 
OogI 
oSgr 


oSgr 


9981 
S981 
oFgt 
oLgi 


olg1 


When organized? 








000'gL 
000'gI 
Sgbiizr 


ooo0'oSZ 
000'g 
ooo' Fr 
ooo'zi 
ooo! £ 


ooo Sr 
o000'g 
oo0'S £ 
ooo! 
000‘9 
000'6 
oo00fSr 
000 o£ 
ooo' S11 
o00'S 
000 '0S 
ooo0'oL 
000! 1z 


000‘000!r eevee ela abelaipie)erbi= Winaa aieieia ATs 
sia) « fenecerete ele wivae SLOSS TUIT [oA ITC) 
cipinie vaieltie ie inioie>s ois SUTTICI ATIC) 
ws Seinleis aine-aie as mem 2 = AST 
onesie ae eisai SUE aqei0d107 


oot Zr 
oo00‘or 
ooo oz 
000 oz 


000'0S1 


Population — Actual or 


Estimated. 


Goa 1S pate Clas em ee PLIES) 


ee ee 


SEI SOD IIIS AO CHSTY SO SONG co 
tee tee ee eee e sees er eens Kiry 


eee Peewee ewes eeee syrany AID 
steers ees UsNO10g 3Y} 12AO 
IE IES TORR oR MS ACES ALD. ES 
ste ececceceereces eee AID 
POD OORT Ss tyent ayesodi0d 


wom eee er seeevese syrunty AVId 
cSeswescsereesss soem AjI7) 
sidicine Ve sie pee mee SIU] ATIC) 
*-drysumo} ouhe ay pur AyD 
SOS SU OD RR TES Rid pe eh a 
aiereie se *<inie/*4 * TON CIOMIO‘) 
whswie Vevlen gare!’ SITET AVIA) 
seee eee eee eSHUNT aye10d107 
pimie ain alone eiere ie Ate SPST TCE Ayg 
wawnia nen as esl TO .GTIOty 
were rere sees oeee SPU] Ay 
peveanie snip eteleie(e eee grr AIO 
6 oe Ae it nn acein ne SUTREIYT AGE 


ave Sle aie sala pp sie alee sires ATES) 


*‘pasidiexa st AyIoyNYy 


S}I YoY uIY}IM spunog 


6 


8 
6 


WHO MHRODONNHAHRN WDANHAN 


(o1syyo 
-xo Z 


ise] mnwnt+t 


No. Members of Board. 








_ 


es 


ee eete “Yeo H jo paeog 
"yyeeP Jo prvog 2143S 


ee 


ee eeee “yee jo ‘pivog 


eeeeee “yqyeoH jo pivog 
*suoIsstUUOd A1e]LURG 


+s+++-UqTBaRy Jo prwog 
ee essTiguNOD UOUTWO?) 


erecta Ei =) 2 | jo pivog 


sores suyTeayT JO prvog 
seers -uyeazy JO pavog 
sores uyTBIPT JO prvog 
eeeeeee qifeeH jo pieog 
"roses" UyROFT JO prvog 
soos ssuyRayT Jo prvog 
eee ete “Hee jo pieog 
++s++s-UyTeaFyT Jo pavog 
"sees t BaP JO preog 
++ gaqjrummos Areyues 
*+e*+suqeazy JO preog 
*rese*-uyeaF Jo preog 
resssssuy BaF] Jo pavog 


uoujiedsq yee 
JO” GEST = Jo Peon 


s's.e sie CO ET JO preog 
ee cetee yyeay jo pieog 
sreeessuyeazy jo pivog 
ae ‘2 ***U}[eapy Jo pivog 


eeeeee “yyeoH jo paeog 





‘pivog jo owen 


(‘panu1u07) —"€L-cLQi 40f sazvjs pajtuyy ayy ur yyqvazy fo spavog fo s214s1qv15 








7, Ps | eee *QDUSPIAOI 
‘TU pues] spoury 
eg’? Hodswrent A, 
“eas seeee “yoings}ig 


‘eq’ **** erydjapepyd 
‘eg’ eee eee *eIquiny[or) 
ect tie i seers PUOOULy 
UOS2IQ ***** puerpj40g 


oro eee eter es viuey 


OIYQ****UMOSSUNO X 


ONO. ae UdLIe AA 
OMG) as. sees*Opa[OT, 
olyQ*****yNows}og 
olyQ*** uOUAA “IAT 
o14g* eeeeees u0jyuory 
ONO Uae 
ONG. s 7 = +-+-uoysAed 
OMe "> Pela 
a "N eee + o][tAo}}0Ae 
. ORT tai <8 a AONE 
“"N eaeee A9JSOYOOY 
"NU olsdeayYysnog 


Di pip 


“NOC HIOA MONT 
Nooo ct ysanqMo jy 
Nu ss **GOSpnyy 
coeeces sR ITUI 


N 
PAT co “02 5 SOOO 
Noses opegng 





‘ALVLG GNV ALID 








"SOK 


"sox 
‘SoA 


“AIeSs99aU JT 
"SOA 
‘ON 
"SoA 
"SOA 


509 


‘sox 
"sox 
"sox 
"sox 
‘sok 
Seu N 
"sok 
"sox 
“sox 
"sox 
"sox 
Som 
‘sok 


"sok 
Bee ht 
‘Sox 
"SOR 
"sox 
‘QOUdpIsat 
-uou jo sased ul ‘sax 





éyendsopzy [eweds 0} 
saseesi(] SNOLde}u07d 
YUM HIS SUOSIDg 
DAOUIII 0} IOMOG 


pieog ey} sey 


BOARDS OF HEALTH IN THE UNITED STATES. 


} 





eevee 


eeee 


eeee 


eeee 


cree 


seer 


eee 


cere 


cree 


wees 


wees 


ener 


eeee 


a 
sox 
sox 


soy 
‘ON 
‘ON 
“ON 
SoA 


So 
SOK 
SoA 
So 
SOK, 
Sox 
So 
So 
Sox 
‘ON 
So 
SOK 
SOR 


sean eeee 


“* Wog 


merece? 
me suyeaqd 
“ s ylog 
o° aeqy 


* oreqy 
“ ayeqy 
“ aeqy 
" oeqy 
xtreaes 
aati 
etn 
eos 
Serene 
sate 
> Seareges 
area 
Wace 





sox 
Sox 


“+ m0g 
++ a7eqy 


+58 ONT| -s ouyaq 


cease 


as Board Authority In- 
dependent of City Coun- 
cils and Police 


H 


saq| + oeqy 
saqls+ aeqy 


saA}-** Pog 





? 
Has the Board Authority 
to abate, or only to de- 


fine Nuisances? 





oe ee ao k eter 


ey 
eeeoeeee 


sox 


7298"ON 


soz 


re 


sox 
sox 
SOR 
sox 


ecee 


eoeroeoe 
cesses es 
eeee 


Sok 
Sox 
+8 ONT 
seee SOK 
sox 
sox 


coer 


cere 


Sox 
+e ONT 
ree tON 
seesONT 


eens eene 


Sox 


Have they Police Powers? 





! 


seee 
eereeeee | eaee 
re er a) 
wore eeece | oaae 

eee 


**-QUON 


eooeeeee | oeoen 
es es 
eececececeeleece 
eeee reer | ones 
"QUO N seee 
seer esse lowe 

eeee 


S101 @ | 
**** 90 
“*QUON | oS *° 


se eeeeae 


a ANGules ee 


sete wees 





eeee 


tess aug] ss: 


eee t eres 


sess 90g] e+e: 


cease 


re 


re 


eres 


Ig 


cere sesetesce 
Ce ee a) 
ee ary 
sere eres lovee 


"°° QUINT esos 


ever 
eave 
eeee 


‘ON 


eee. 
see. 


‘ON 


coos 


SOK 
Son 
‘ON 


sees 


Sox 
SOX 
‘ON 
SoA 
sox 


seer 


SOK 


eeee 
esos 
eeee 


Sox 


? 


Are they all Physicians 


How many Assistants? 


eee o eros 


cee eeeee 


“ON 
ee ON 


+88 ONT 
tee OnT 
tes ONT 


eee e cere 


ON 


sees ONT 
‘awit 
O-H?! 
Fes SoK 
O-H! 
28 ONT 
tees SOK 
ree ON 
tee SOK 
teeON 
ree SOR 
ree! SOR 
+8 ON 


eeee sox 
ero’ ONT 
onal © ONT 
sires ON, 
TEAS. OH 


so0*° SOR 


Has Board a Corps of 
Assistant Health Officers ? 


*Terouss 
AraA ynq ‘sax 
teeeeeee SOR 
teeeeeee son 

‘yaed 
jsOUur Of} 10 
tense eee ON 


SOO GEE OT 
wees ee Sak 


seeeeees son 


eeoreceerscesee 


Se ao A. 
RMI SACS Soh aM, 
se oetee I 
eae chee SKS A 
seseern se 2 SOK | 
On Ee ag ie 
CE MRE Ty 





teseeees SOR 
rene eee esONT 
teeeeeee son 
teseeees son 
teeeeeee son 


eaters 8955) 
teeeeeoe sox 
ar Rinse = S23 X 
socesses GOR 


sees ee ss 55K 





EMeyT 
Aq porary 
10 pauyep 
Ajpesyweds 
pieog eq} 
jo SIQMOT 
ay} ay 


1s ¢/ewiee's «0 STBAIOIUT Jepnso1IT Oh Se OISANo lees kq poqo21y eeveee 


ee ee errr sere ree eer eeesseeses 


wee e ores erae verse sree eeee ares 


sence eee cee eeee eee ATMOPT| tet ctte tes sssesest sees eees | RATT 


sersecese ce sees ATUIUOUIR-IUIIS 
‘rea Jo saa ATtep 

pue {syjuour zydIo ‘APIO AA 

ooee/t <<’ UPULMEU) JO [feo 2y 


we ee sere seen eese sess eres esns 


seer essere erererere esse eesreses 


soceccceerese ssc ees ATHOO AN 


tose cess ese sSH9OM OM} AIIAG 
Smileys ies wala eS AT ETIUOUI- us 
oie. e/(eiels siererever slain ee ATU ITO TAT 
sreeee ees +SSulJQOUL pa}ejs ON 
soeeeeeseeees Arpssavou Udy A 
ME IOE CMA eH omy AIOA 
Saisie eiviele ev ee sis sere > ATUIUO PA 
ee ea ATVYStU}10 FT 
leo UO 
socececcceocoe cess ATIpNGaII] 
soecereccscncorenss + KTUOWN 


ee 





Woisia.s eset einiee a ens © eit ATH OO AA 
socscceecccereros ANUSIUNOT 


see ceceereccc cess eee AIHIOM 
ee -+ + ATQUOPL 
ee ee [vo uO 
SR a ace: 9 bl, 7,8 
socleetecccesvooesoos ATU 





Jaquiour e jou st nq ‘preog Ag 


++++sz0uI9A0D Aq poyutoddy 
sinieie) eidisiv sien ee = HST TOCCNy: 


ee ee seen seer esse sees eeevreses 


IDYO YYeeH St eyYog jaryD 
seeeeeeespivog <q poyutoddy 


seeeeeeespivog Aq pajutoddy 
LORRAIN GES ROCA OB RTOS § ay} Ag 
seeceececcceecooes NQUIOddY 
srseeeesspivog Aq pojuloddyw 
ese ceeecesesssees NouIOddy 
sseeeeesepreog Aq payuroddy 
sereeessspivod Aq pojuioddy 
seer tees *pieog &q paiutoddy 
seeeccecccecevcees nagmoddy 
‘unod wourUod Aq pojutoddy 
‘unod uouruod Aq pajutoddy 





++++**pivog oy} Aq pue wolg 
seeerseeeeeeereees Daquroddy 


teeeeeesrounoy Aq pojmoddy 
+eeeees-tiounos Aq pejutoddy 





‘unos uowwio7 Aq poyutoddy 


sete eeer cece sesso ese  ATHIIM sree 985° ALO &q pojuroddy 





g}o0ul 
pivog oy} Seop uso MOFT 





é poyurodde ay st 10 ‘pavog 
ey} wor 10 Aq pezdayes 
JI9GO WNPPH JT 4} ST 





OALT 


++ pE-1 
. *pe-1 
ea, 


eevee 


“20 


* nog 


“OAT 
mo 
gale 
aUON 
201, L 
ouoN 
*moy 
“30 
“9uCO 


au0 Ny 
Be ah =| 


oI L 
“OMY, 
“WI9-1 
-“2UQ 


ou0N 





? 


on of the 


Board are Physicians 


i 


What Proport 





+ Ds evces DIUIPTAOLT 
Toy *puer[s] 2poury 
‘eq’ ****}odsuerypi A 
se OCD OS eB Coppa h ep 


‘eq***** erydjepertyd 
egrttt +? eiquinjod 
wegirrtsts++ BU0OIy 
uose1Q °°" ** purpyiog 
o1yO’ eenreeteee *eluaxX 


o1yQ****UMO}SsUNO X 
olyQ' sss UALIE AA 
oly" *** "+++ -Opefoy, 
o1yQ’****yynoUIs}10 gq 
O1yO’****UOTIIA “IIT 
OU Tees uo}JUuoAT 
o14o** eoee U0} TUE FT 
3) 11 @ ROTC g f 
Ss, Eres aad 
my “NOT T  aT[Aeya4e 
"KR ANE eee eee RKO. 
we "N° °o AoJsayIOY 
‘AN’ o1sdeaxysnog 
. “NOC YIOR MINT 
. "NUTT *SangMma NT 


++++++-uospn yy 
sees ees BITUUTT 


‘N 

"'N 
ACN ttt t+ s20yod 
‘ACN 


bi pibipi pip 


tees ees sorermg 





‘ALVLS GNV ALID 


(‘panurzuo7) —'€L-zlgi 4of sazvzs paziuy) ays ut YAJVOLH fo spaoog fo s1451701S 


BOARDS OF HEALTH IN THE UNITED STATES. 


510 


JO SSeID SI} Jo sofdurexa ore ‘oryC Jo [eydeo Sutatty} oy} ‘snquinjo> pur ‘aousyiysed afqu}uaA 
-a1d ve Aq poyemep oq 0} Ajazerpourmr sem YoryM ‘sessouuay, ‘stydurayy jo AO 9Yy} UsAT 
*“SOSET[IA puv SUMO} AreUIPIO 9Y} ULY} s}OadseI 9saq} UT YO AaNeq ou ‘sa}e}G 9Y} JO [eI 
-Aas ut ‘ore ‘suoieer Areyiues pue [eO19uIMI0D JuR}IOduUT BALY YSIYA saljiIg “jueUTUIBAOS 
yyeey oyqnd ay} pue sorjod Areziues v 410} Ajayenbape opraoid 0} uonezraesio [ediotunu ut 


OAN] lef 1a}]N ue UsEq svY 91aY} ‘se}e}g AOLIA}UI By} UT ATTeIOVdSa ‘saIO INO jo AULUT UI UOAG 
*pojusaeid useq savy prnoys jey} 
SOSNED WIOI] SSIUYIISs sno19Suep jo sous[vaoid oy} pur ‘ajl] Jo UoTONAYsap [eNzoe oY} SULMOTIOF 





wre dqGnd suIos jo ddURYD BY} 0} IO] ‘JOR [erdUAS ve se ‘ore YoIyA ‘satyNp [euOIseII0 JO 
ainjyeu dy} JO se popieSoas oe ynq ‘JUDUIUIBAOZ [LdOT BY} JO SUOT}OUN; paysi[qeiss ey} Suowe jou 
are YIyeay dt[qnd 9y} Jo d1vd jURTISIA v pue sUONLY[NSa1 Are}UKS YOIYM Ul SesETIIA pue SUMO} 
Axeurpio Jo vsoy} 19A0 seSvyurApe savy soryedisanur yons jo suoyendod ay} ‘seour}sut 
ysour ut ‘smey [eeds uodn paseq Surleq sarjId oY} Ul SUOHEZIURSIO YI[eey oqnd ayy, 
*SOJL]G [CIDAVS OY} UL SdjNjze}s [e19Ues VY} I9puN YI[eaPy Jo sprvog 
10 si99qjo YI[eay Areioduia} 1apun seynp pur Ajoyine Arepues jo uonezturZio0 Arerodwms} 
oY} JO Opeul SI uoTUSUT OU “YI[VIFT JO sprvog WoO suINjoat Jo suOTyE[Nqe} esoy} Ul — “ALON 





i ED 


slesiet © AIIM) 
*sisi¢0.e/2*33 BIC 


eee wee ee eeee 


Seinit-00.ee A}IC) 


asian sieie A117} 
seseiece¢ Liz) 


EEO tay 





wee meee eee eee eee eeeeeeseeseeere 
ey 
ey 


eee eee ee ee ee ester eesseeeeeeseereseeee 


‘umMuU 

-ue Jad oogg saateoo1 IBOYJO YWIeeH 

teeeeeess> cue rod oz¢ ‘A1e}9199G 
‘wmnuue tad 

oSig¢ juapisa1g pue ‘oorg ‘s1aquia yy 
‘Teqdsopy xod-]jeurg Surpusy 


Seanee rose oscar T SUNOS) uwoulwo7) 
SaLlindu0o Tounosy uoUIlO7) ‘10AL J 
Bisig w.siel*"eksce owe * eine aie elmer anes TOE TAT 
isin \sitiniele'n ¥iaivis'e's ei'eiwis'e esis ome YOAV TAT 


EK meth Sie ad hen Se el ak tard 8 9941191 | 
prgsiovsce a8 cin seins £ &° it's TEU LO} AyD 


Se eee eta een are ae are Ld LEG Ay 


9981 
B9gt 
gg 


Scgr 
Lggt 


Sggt 


Pete UIOCT | ole uoymM Y}UOUT aad oo1g jyuspIsotg Seisesrdy! haere sees itounor) wouwluo-) ogi 
VOCE ICESUY. Gi Fa ee ee ee ee ey DEI FN wip Sarl iadty Wea HALOS pW he" eoee 
a SH HS wee were eee were ee ese ereeseeeseenes Boies waives sea svie wits 44 2 TT SUMO CATES) 1ZQ1 
vseesesoAny| +++ Appenuue oS¢ ‘preog jo yuepisoig| sss see tress eee s ess * Tlounor A3ID | hogr 
SEDO Cale Peewee eee ees ee sees esses esse sesesees Sitp #0 sae.siaine Siete ot COTE AOT) kg zlQ1 
weice.e ries AQT) sereeees-soorg Aivyes ‘19yYJO Yea Bem me eee eee sees esreas esse seeeaese Sg 


‘yjuoul tad oo1g 








aes smn ATICY ‘1oyoedsuy $ oof f Suvioisdyg qyeeH seis sinmileinisins » simeiemie= <= 71 SUNO-) Aya 1£g1 
FOPCODGAT EOFS | steseresereeess00Srg reise AyD $A? apieie se ¥ 0s = esis 'e= = TFN ATC) S1g1 
h 
vo 
Ee 
+) a. 
Sa i STIG UI TAT 8 
S é a> 
g 5 Qj} Arepes jo puNOUTY JEU AA °a eS mS cnt? Me ad aa 8 
Ge 
od 5 
se i 
as 
Oo yen SS 
ALO = 











o00' ZL SSO OICIIISCUIO TS grt yy.) ta € ae es eo eOTT JO pivog "SIM **** ss uRsA0qGeYyS 
o000‘o0or eee eee eee eee ee “AyD ¢ OT bh 2) & | jo preog STA °° OOYNEATIPAT 
oo00'or cls ste'alsiaie sis/<4)8/¢ Sse Se se Agta} 5d sree s-uqeayy jo preog “STM Sos eee uosIpeyy 
000 'g werner Wa even ATCT ATIay 9 eee ere eee ee re ees eens st *** AUG Used) 
00'S ZF Tj erm ateteieiee="* ONE IU L072) Alia) | aa “*YIOPT WO o}}TUIUIOD |"BA “AA ’*** SUTTIOT_ AA, 
000'9 ee ee s}ruty AyD 9 sees ‘yee jO pirvog ‘CA "AM BAnqsieyxseg 
000'09 IN i AEE EERE I ay ¢ o> <> SUT (eo Fy jo preog “BA gee es puowyory 
000f0z ee se “ee SPIUUTT aye.10d107) cI sees esruyeoy jo pteog ‘eA tts e*Bingqsi9jag 
000 Sz eves TOC Le ET pure AID S ea te) = | jo pivog ‘eA eens JOJO NT 
ooo' fr Wa SeLSam nivel a's sas seees are A TIAN ¢ eens --"yyeaH jo pivog eA es BinquousayT 
ooo! fr OF Se Se ** SPIT uoneiodi07 6 ok **"qyeoy jo pteog Ashes ‘ ** eLipurxs[ VT 


reeeeeee | +RIUISITA JO YJ[LOMUOUTMIOD]++++ ++] WEaFT JO preog ayeyG| sere cette + VIUTSITA 








00091 OI Gea Sa Cs hts Laced iy. Lp aesavelencss weowrntenwe wast cose TAtt ttt uosulpang 
ooo'Sz fst ester es +sytumty ayerod10d | ++++++] ++++ ssrojoadsuy YR[eeFy | SVxaT,***** WOJSaATeD) 
o000f0S Ey, © |e ZI +++ seuteaRT Jo pavog |‘5 Wgt e+ wojsapreyy 

5 . 

: ¢ 

“eg a 

: 3 

2 Ge 

<x *pastoiexe st AyWoyInNY z pee am iiectany tery 

S}t YOY uTyWIM spunog 3 Se N 

| . 

a 5 

a } 
mae z, 








(panuruo7) —*EL—-zlgi 40f saznjs pajiuy ayg ue yyvazy fo spavog fo s7syms 


SII 


BOARDS OF HEALTH IN THE UNITED STATES. 


“yyTeey o17qnd 9y} Jo uorjearasaid 
9Y]} Joy pue ‘sasvesip afqv}uaAo1d jo uorssaiddns 9y} 0} uoreorfddev o1eura}sAs s}t pue ospoymouy 
Areyiues Jo sseisoid oY} 29v1} 0} BANyNy ul YOM WoL yreUIpUR] Jo pury ev Surxy ur pur ‘sonmep 
-Ido ssoiddns 10 yusaaid 0} suoyeziueSi0 yyfeay yuezeduwod jo yueM WO UOT}IPUOCD sno.osuep 
pue peprenzun ano yno Zunjutod Ajay1uyap ur vsodind pooS v eases {ptm Aay} sn4j om $ opud 
[euolssajoid 10 [euOTyeU ANO 0} JOYE SuLayey Jou aie pepsooer o10Y vJep oy} YSnoyITy 

*PEATGIOA IBM SIL[NIIIO OF sasuodsa1 OU S9DUL}SUI MOT B 
Ul “3S! 9Y} ur Ivadde you pnood assay} ‘AUenbasuod ‘ souystjE}s [e}IA JO UOTeI}SIBaI Jo wi9}sAs 


to ‘yyfeayy JO spreog paziueSio ou savy ey} ‘sa}e}G OUTOS s¥ [[OM Sv ‘saTyID OB1e] Auvu oe 
e194} ey} AJottojou sTqnd jo Jory VSI3] “s}UR{GeYUT puKsNoYy} 2AY IOAO Jo sarjI9 0} JUS 
Siv[nd119 0} sasuodsear wo. ATai1WUa dn apeur st 9[qQe} SY} ‘SI Sty} OF UOSvat ay} pu ‘A1}UNOD 
INO JO sat}IO VB1V[ OY} [[e JO SoUILU 9Y} UTe}UOD Jou SaOp JsI] SITY} yey} padtedied oq IIIA I] 
< UeaH JO prvog v jo Jusurysi[qejsa oy} 10j AjIssaoou Vy} ds JOUUL JUSTUUIBAOS A}ID NO 7eY} 
‘stydura py ul Surpurjs jo suvtoishyd 19430 pue ‘——y *1q] 0} 01391 JODIIMOSBSIIT . . . 4, 
— : A}O Jey} Ul saseavi sjt uedaq aouaTysed Js9Aaz MOTIPA BY} d10J0q ysnf ‘stydwoypy 
toy pepuedde sem ojou Surmoyjoy 94} Armbur jo szepnoss Aur 0} Ajdat uy -saryto payoaysou 


(oes Se ae sa SS RS epee ee a a Oe 


ee a LT LT SST Bae NN EE ET LTT IIE ATE IDES POLICE GE TOLLE RELA LAE LL LS ELLE ALN PELE LE TELLIER IEE AEG IEEE DIE BIC PEATE ESAS 


‘SOx 
‘ON 

*1oAR JT JO JUISMOD YIM 
Sox 


"Sox 
Sox 


q ‘ON 
‘Sox 


"SOX 
"Sox 
‘SOx 
*AVISSIIOU 
ay} ysadsns 0} AjUO 


"So 
"SOK 
"Sox 


é[eidsopy [etoodsg 0} 
sasvesi(y SNOLseU0,d 
Y}IM YOIs suosiag 
DAOUIDI 0} IOMOG 


pieog oy} sexy 











ses sont| ++ oneqy 
eeee sox “** Gyo 
rt SONT | ¢¢ + YIOg 
eee sox oe eeeeee 
“Hd 
+ -Qu0NT| ++ > YJOg 
eeeeeaee =F * 0G; 
ses 2 ON, oe ayeqy 
eee Sox ** o1eqV 
eee S9A\°° ayeqV 
eneee Sox °° GVOqg 
teeeeers | souyag 
tees sonT| +++ Gog 
*yUa}xO 
aulos OF,| ** aeqy 
yU9}x9 
asie] OF,| °° * WIOg 
Ds S, 
a8 ees 
>O } 
£O =i 
Ben. |S Ba 
208 | Eek 
Pee | acs 
Sg | oss 
Bea | See 
nue ad 
Son | Soa 
Goo | D8se 





sees sax eee s ewes 
seu 


ee 


++++ sax [+++ aU0NT 


eeee ewes 


12° OUG) 


cere reese | eee eeee 


Lee PSOiK eee e snes 
** QUO N ait) @) 
seer eens °* 2 90() 
sree SOR ** Q1[0q 
owen eeee ***QUONT 


Cr a ee oe ed 


ee ey 


eeee sox Per OMT. 


weer eeeel os sa, 


Have they Police Powers? 
How many Assistants? 





Oe 


se ee ee eee eee 


RIL ph SOOO Sy 


i is ci ae ad Joyreyy Ayg 


sees ont] os ONT 
ree ONT 


weer sees 


Aouas 
"*** SOX |-19uI0 UT 
ertOMT [ttre eees 


re 


re oy 


SORE Loy mg RE OS, 
S222 PONT saicees => 


c# 32 OKT 
ent S20 iNT: 


eevee sox 2222 FONT 


***QUON eeee Sok 


? 


Are they all Physicians? 
Assistant Health Officers 


Has Board a Corps of 





ee 


eis ome Sis abelolare/ <= eae ADO ISOC eeeeee 
raise raisle\stslels/vys/s #20. <'<e ATTTIO TAT seeeeessspivog Aq pajuroddy ‘IOI, 
trrreeeessSSuaaUr paye}s ONT Pee wees eee sere seseeeeesees | sesees 


*STAA ***** UeSAOGayS 
“SIM cease VoyNeMITPT 
“STA * SOU 3.66 “UOSIPR/T 


SDDDOBGOT ERE ee a sereeeeeesenrevog £q paqeas ““300 SIM 8° eg usaI5 
SS SM i ee a i a ay "PASM ' tS SUTTDO AA 
*++**pauyeqd Sciceisies sce eclsrir'='s 50.2 ATU TT cai else @eenineee OTC) SAAC OAL JPA ‘AM **Singsiexieg 
eeeeevce Sox SX piesieie.t.* is/0.0/9 5/4 Seis ATSTOO AK sae due come.se of «dee DO} RIO Y ss StT yy "BATTS 88s puUOUIYoTyy 
sence wees SOK sorceececeees ATessooal UST AA Sees cise DIvOd Ad popolq: *-3uO "BATT 8s Sunqsiajeg 
*reak Jo 4so1 
reseeees sox | APpoameiq ‘4ourums ul ATyVa Aq] **** *TIOUNOD AID Aq poyoya |syIS-z|"wA rere reese H[O}IO NT 
teseeeee san |ereeeess+* rouayo 10 A[yIUOPT|*****+*+*+preog wos pue dq | °° TTW "BAT tess Binquouky 
LAER RES * 8 COLES T Lee “100d 0} “sq ‘W WI} p2}9T9S “3209 ‘eA tt oo eLIpuRxely 
*SULIO} 
[etoues uy Rais oasieeec.0% 5.0.0 Sess ASIOUIEL DS eoenee pivog 9y} wor pue fg TlV Peis Senisivhe. 6S TCTULAAE A 
ee ee sense sox ee ee ee es See 29 #>5< DTeOm Ad pejaioddy eeeeee YAttt +++ uo WulpNg 


seeeseee sox Poem meme meen meee sees esas ease | SHEE Ee eeresesesese pejuioddy 


Sinie Aue os X: 


cee 
Aq poqtuity 
10 pauyep 
Ajpesytoeds 
pieog oy} 
JO SIBMOT 

ay} Wy 


oe "IV sexo y,* ene *MO}S9A[LL) 


trereseecesstokeTA JO [peo FW] *** ss *TlounoD Ayr Aq poyseyq |*9214T,)"D "S***+ + uoysapmeyD 











2 
2% 
S& 
g'S 
¢}o0ur ¢pojurodde oy & Jo ‘preog oe 
oy Wor 10-4 psoas Ef | -aLvig aNv ALID 
PAvog OY} S2OP W9HJO MOH | soos yNeaH Joryy om sy | SA 
22 
a & 
+T 
ae 
i) 
Es 








(yanurzu07) —‘CL-zZLQi 40f saws paqiugQ ay, ue yywary fo spawvog fo s7usiws 


SiSieie #18 ™ =9i8 <8 eae 2 SST AN 
SGOT eae SRA 1 0, 
eier's 4s oes Se IOMIOVE AN 


Petter eee eee eee STO Ad 


tee e eres IQA pure STOMA 
tee tree eee es SHIOMIDIE AL 


sees *SuIa}SID) PUL STTA AA 
trees eee esSiTaAQ URIS 


*(w19} 
-shs AT[OF{) Sy1oMANIV AA 
bette eee cee eS TOMIDI MA 
terete eee cece eeee STIg AK 


eee te eewee ae ET, 
pisersusre ie win ie seis. aise STS AA 
. "STIAM pite SYAOMAIIE AA 
ecoe * *SULLa1SIZ) pare STTPM 
pulses sa iaisi8 6 24 6 = SeSSTTS AL 
"°STIO A pue SYIOMAIIE AA 
sees *SHIOMIOTE AA 
Brcieswle es im.cicinhe.*.9° sis STIS AA 
ee cececcece sos *SHIOMIIIE AA 
eceiee se ie SHTOMIOIE AK 


Sia ass tes) sh SS ICA TOIe Ae 


ee ee ee 


Wiehe wiis/4-9's'¥ivie “SHIOMIDIE A 


see cesee ess eeSHIOMIOIE AN 


eer ee etme weer eee e nee 


IQR IS SOEs EWE 


gsarddng 
PWM WIN UM 


BOARDS OF HEALTH IN THE UNITED STATES. 





512 


oe eeereeeeecrgded AyD 
se cese cess esradedsma N 
te seeeeeeeesagdedsma NT 
Webs e eee ee ee eee es QUONT 
bette e ee seen eee QUON 
seceesesesssradedsme NT 
sa iaie Se ie STOAEC ATION 
tote t eres eeseee ss 100g 


ey 


*sSUl 


-pesdoid piounoy YAMA 


spererelse aise ce e'sia:° TOOT 


ee 


se eeseeessesradedsmaN 


ee ey 


sere qtodar stoke yay UT 


*s8,p,d0ad prounod YUM 


seer eestoded Ayo ayy uy 
seer OSS gh CG TEE Le 
ices, Sa are * + -paysitqnd JON 
inte erpts ses ~paystqnd ION 
Ris siaieieiniasi c/s Sen STITCCe ly 
tee eee *-paystqud JON 


++s+++s+-paystiqnd Jon 


ey 
ee ee 


ee 


srreessssrodedsmou uy 
tite eeee reese sees noog 


ee ed 


shee tee e ee eeee eee ecriggy | tere tees eres sess sQUONT 
se esesesecessSyIOMI9}eM | ** Staded uy 


“ATEN Ae 


épeystqnd j10daxy 
ey} SI WOT ey uy 


aeer 


coeeees ATrenNUUY ete s Pace a gees cereus) Ay) 
eeveees ATIIIENC) Pe meee corer eres ccene ren seccccesece 
+++ ATPBUOISEIIC) go spas Se manc sass ae* 1TOUNOCY Ay) 
*Aressavau usy A ols ears seceiaislei ie Bias tis/S.9i0'=/ 0 19 (A) Aq 


*+parnbaa vay A 
eed ATENURLY 
“ALBSSIIIU US AA 
++ SuaIeul yoy 


reeeeees ATUWUOT| 


eee eee eee eee eens 


eee eeee Ayjenuuy 
“sees ss ATIGOW 


sereees ATroyreN?) 
ge ece = ATOUO TT 
core sees ATIIOM 
se eels 98° KTUIUO TT 
sera icine “ATTENRM Yi 


ee ey 


tee eres - ATYIUOFT 
sre eeKrread WR 


ee 


soeere Krrvnsa11] 





¢yodo1 
pieog out 
sa0p Us1JO MOTT 


eee were ene 


"+ sTIQUNOD TOUUO) 


OGRE ORC IR ODS aioe) wouIWO7) 
etsy’ shea as ewe yarns S TI UNOZ) Ayty 
ie ace GATED BERNA Mt ed LAL SATO oL 


ee 


ey 


So aige ome cota es eee UNOF) Aytg 
Vite: | Sat keer OnOC). OF, 
TAPP Aaa ss Des Me Shee TO) OY 


Sistah te ae 28 S6 Shee eee 2° TEOUO) OL 
ee eae oe tear alee TORTI OS OT, 
tee eeeeeseeeeeeesserOKvTy aq} OT, 
icin Ris ploitheld si6 8s si85s TESTO) AID 


ed 


WIIYSICT 3,A04D) pue “Ss ‘FA ‘sag OF, 


ey 


eo as 


eeeeee 


ge ci e/ecnenetele stelc/siei sa eT OUTO™) Ayy 
aie cute chs mea Me Se TOUR ON) Ay 


ee eeee amas ain'<)4i8 1TOUNO 4) uoUrUIOD 
ee *satjLioyne jediorun yy 
6S SSS eS “sono yyne Tedtorun yy 


ee a 


steesssunTeaFT JO plwog 93¥%}S OF, 
** *QAN,LISLsa'T 93e1G 0} ‘AT[eIUUAI 


minnie) tie: Sarnia a ater e cals SHEEN Ay 
tree ss sKrHaa A | + £491I0G [RIPIAT PuwI,AOD ARID 


éqsode1 


pieog 94} ssop woYymM OF, 





‘ON 
“ON 
‘ON 
‘ON 
‘ON 


or 4 


“ON 


FLED, 
sa 


**"sOK 


‘ON 


‘ON 
"ON 
“ON 
“ON 
‘ON 
‘ON 
‘ON 


sax 


eens 


“ON 


cease 


“SOX 


SOK 


“SOA 


eeee 


SOR 


Does it regularly report 
Causes of Mortality and 
Records of Deaths? 


‘Sox 





Ce ae ae Fea NL 
set eeeee esos son 
tite eeeeseee son 
“*"pataplo Ua MA 

eeteeseee SOR 
seeeeeee eens SOR 


***parapio way A, 
beeen eres eee rONT 


“"*parap1o UaY AA 


eee 


eee eree 


FHA CEY & 
POSTION SON FY 
CIN ICI 


settee ee eres ONT 
ste e ee ee eres tony 
te teeeee sees so 


eee sox 


+588 ONT 
bette eens ee ONy 


eeee Sox 
eee sox 


sin a's aiclein2ie Sis ¢ ONE 
FSP S ESD %. 
Se 3s SOMe 
RipAia: 2 S18) ¢ 6's CNT 


eeee sox 


ee ee ey 


eee eee we 


ee ee wees 


eeee 
eee ween 


Ce 


atovie 9's) heel BSR = OF AT 
fees e ees 1522 SON 


¢ poywUIdovA oq 


OF Rose Lily 
aiunbat 1 sa0qy 


‘Yypoary fo spaoog fo s21zsizwzs 


ee ee ot ee ee ele AL 
tebe ee eee eeee sees sees sinBaCy 
Peete teen eee eee ee ee eee HORT 
ers 28 OUO INE 
++ QUON 
*syqaqy 
Peete eee rene eee eeees SUONT 
Prete e eee eee eee ee ee SHON 
soeeeeeee cess sormapide SuLing 


ey 
ee ay 


Se ay 


Fett eee nett teen sree e eee oon 
*ApAneN fxag fsyeaq ‘sijaig 
rete eee eee ete eee eeeees SHON 


Feet esse eeee eee eeee HOUON 
rete e ee seee eens ee ee ceeens QUON 
Peter ee ener eewereee eres SUPA 
Peete ee ee ee eeee seen ee see QUO KT 
beets eee eeeeeeeee eres SUPA 
Deedee ee ee ee esse serene HH QUON 
Fete eens eee eres eee e ee eee HON 
soya fsadeuuryy ‘syjeaq ‘syiig 
st tate eee lene ee ee eeeeeees QUON 


settee neers eee eeeeee sees SION 
“AuAneN ‘ag ‘syjeaq ‘syuig 
*AWANRNT fxag ‘syivacy ‘sy .rg 
“AMAL N 'xag ‘sve ‘syy.ug 
**AWAUEN ‘xeg ‘syreaqy ‘sywig 
**AWANLNT ‘x9G ‘sujeaq ‘syi.ug 
‘AWANEN ‘xag ‘syjeaq ‘sug 
*ApAneN ‘xog ‘syjeag ‘syiig 


| 


¢ 19}si3a1 prvog 
OY} 20P SRSHES MAPA 





*pEy oe *ee*suaysor 
‘pugs ** ouAR AA LOW 
*puy c++ *aT[IAsuRA 
TE °°" *9qptaAqqeys 
ptt ee+* paopypoyy 
eh eo a se PLOOd 
[1-2 °+ + ynouluy 
Rp erent 
WIigense + sie ee*PUolee) 


LED ip waailin Aale a oor ib a) g g 
's*? +> Sao SEMI} 
Tl [ete Geese oouEsy 


TT eer eet eee *]jeuysng 
“AP ae eee -++> oquy 
‘eet sesyRUURARS 
*ex) eeeee . *eriquin[o7) 
‘elect Rpoorsuag 

J +s uoyuryse A 
Teqy' 7 woyBurwnyt Ay 
‘uUOd ** *"U0}SUIUOIG 
>uuOD* **UIARPT MONT 


“UUO) ** + +" p1OPIL FT 


‘unos +++ J1odaspug 
Tear tes ++ W074901g 
yeQ srs oyusuVIIVG 
VQ soosioURsy UBS 
“Tey ere eeee pur[xro 
ve Ve eee ee eprosTTEs 
“ery tes sesooreosn 7, 


a fy hola leie A Ae: eUl[aS 
ERAS © 8 SN SHG 





“HLVLS GNV ALI) 








513 


BOARDS OF HEALTH IN THE UNITED STATES. 


ooL 
Lei 
ogz-olz | ° 


a ee 


‘a W eney WN 

"dW {040 HM 

*‘yUSpIsaIg “CG “W “FexeAA “A “Dl 
"Hd “Seg ‘Avi OD 

“roAeyy Suosuotg -4)°S 

‘O'H rt W ‘uainqjod "WH 


rofeyy ‘Aruazy A ULI 


"H “°@ JO 91D ‘Apreyy 
‘d ‘D ‘aodeyy Ssakounsiogqg ‘JW 
‘dug -ueg “q ‘yw ‘yoney “Hf 
stoAeyy ‘Aydinyy “7 *f 

“II[Q ‘Koussya 
“a pue Guopissrg ‘ssururumns -g ‘[ 
"10ARTT ‘SpaeMpy eRST 
*‘yrounoD jo YAVW[O ‘yeMoa1g sauef 
*{lounoD jo yAaD ‘e100F “PE “IN 

‘dW ‘enoig *-N L| 8 
"CW SX0D °2D *D] ‘PART Bag 
"Hd ‘Sed TPOPW “O] et 


9 
‘pirog jo W12ID ‘uopsymM “A *O] F 
“MOAR ‘UOSUIqoY “g “F{| z 

*LOARTAT “[JOS 
“Pood *q “A SAoupny Avoeyq “gq “y 
‘Hg 0}, WedDRS ‘99g fuKBo'T “PL, 
‘Hd O},tue1svg *93g ‘uesoT -JAr * 7, 
"H “dD STOMA ON “ULM 
‘OH “CW ‘vovexurg “HL 
"H “ 9},utesoeg ‘99g ‘uesuy “py L 


CEL ‘ “SdIg "6 “Ww ‘sue aq a be3) 
'O'H ‘2uINeT “HY Ad 


£z9 
‘ON 
‘ON 
“ON 
‘ON 
‘ON 
SOA 


ee eee 


se ee ewww ee 
settee wees 


ger 


se ee ee eens 


oss ot 
oSI-oor |*° 


Peewee eee el ee eens ween | oe 


ee 





eee eeeenee 


ZgS 


get ot 
see, is 


ee were eeeel ase 


‘ON 
SOK 
ON 


‘ON 
‘ON 
settee cree] oe sOnr 
oLz 2 ON 
z9 “ON 
IOI +2 ONT 
oll SSC ONT 
09 “ONT 
Zor “*°ONT 
OIL TLSON 


‘ON 





ee eee eee ee | wee eee eens | oe 


es Oe er ae ry 


eee eer ewes 


ee 


69 ae 


ee rete ew we | oe 


"9 
dul] 1sV AA 


eee eee wwe 


€z1 Si 


ee ewer 


settee wee 


oof 


seme ee wees accces 














ed 


ee ey 


So 
SOX 
sax 
Sox 
SIA 


ee eee eee 
see ee eee 
ry 
eee ew eee 


eee seen 


Sox 
Sox 
sox 


Er Ret 
repre 
trite eut 
Stes :Sanae 
eae 
eres 
“ON 
8 reed: 
cy one oe 


ee ee wees 


eee eeeee 


ae 


ee ee nee SOX 


ee ae 


“ON | Apenaeg | °° 


ee 


ee ee eee scene . 


ee ey 


+ A[ayesrapo yy ve vss © OTIOG eee ee ecole, = We $5 2 US INT, 


ee eee ee 


ee) 
ee ereeee 
weet ewes 
wee eeee 


seer eeee 


ee ereeee 
seer eens 


** ATT 


Poe Sa ge ae EE ISIE Y § 


ed 


** sox | “peziuepror yy 
esaqftrttstreeee ON 
ss sax ltrs: 

sesog|trtrsteses sox 


ee 


a 


oie SOK are See Ne 
QUIOG | ==" ==" ="om0S 


SEACEY, Y FSS Ss ho 


SOE y «|p SOOO oh ike 
**°ON FEOMMIIOIIL IS 
SCART) © OIE Ap 
Elireg |? 3705522" ON 


sax |rrtesss ss sON 
ss sax |rrersr ste? son 


is ois eee e SULOS eaesteee™ SUIOG 


ewe eee 


ee ewe wee 


ed 


see ewe ee 


“ON | occ esss sag | ¥ p.zitepror yl 


see ewer 


++ SOK “ON 
resaq [rrr sss ON 
saqlrrrrrrssss saK 


s+saq|errrttss May 


ee ee ee ee ee 


SOG OGUO So & steele 1s MOE VY | = 


 p,ziarepeor W 


ee ee 


Seo 80> = Sa 5 tee eeee Alsop See SAAT yng 





ty of 


i 


the Air in these Buildings? 


*UOTJEUTIOFUT Sj} SaLAs 
uosiag 24} JO I}, pue aureyy 


Altitude of highest Point 


Altitude of lowest Point 
above Sea Level. 

above Sea Level. 

Llave Experiments been 
yade upon the Pur 


» 
] 





Are the Public School 


Buildings, Churches, etc., 
well lighted and venti- 


lated? 





((psnutjuo7 ) 


Are the Sidewalks paved ? 








Are the Streets paved? 


oe sa X {**AJares9poy eee enee Amsoyy et were eee e reer fesse seer eene sere cles Siero ees SCS RY, 


eSeO NT ce ee LG 
sax |°** *Appessuasy | ++ ++ *Appesauasy 


verses poyuRl 


eee eens 


eoeer et cece 


ae ee eee 





*punqe jou ‘sax 
ss++ AfayBs19pOTY 
*punqe jou ‘sax 
sox 
teeeeereeee san 


SOX Sree Soe we Sa Ke 
Sax AULA AS S22 £289. SOA 
PERE PIO IS IAG 


ee ae? 








Saxl strc s rene 


te eeeeeeeeeeleeceeccesceres ent] sees s sArprauary 
ree Appeyseg| tt etee ess AQaeg | **yuepunge ony 


ee ee ewww eeee 


ee ee ary 


sree apn mars Ale sylis ohenie(*./ sie. s/s cto NTL CE PUGET O NT 
*aya[duroouy woverccrvros*® SIA) °° JULPUngGe JON 
eee emer ee ewes Bee Ae eee eae ON, **yurpunqge JON 


*AIOJOVISG | ++ e+ ees +++ sQUIOG] *-yURpUNe JON 


see eee we wee 


wee e meee ewes 


sete eens 


sete wees 


SolgS SOTICE OE OSHS **zuepunqe JON 
ffoleletel Sielisie’ ele ieee Nt SOE TEES oF 
SOR aa Sree ee esa ny cine!” na ie a aaeieee as 
Pee CORIOU Datos Bro pine eae) ss aN ae ii 


“ayaduioouy | street este tees sag] esses ss éTensa 
“-aja(dmoouy pig Beimisie © seas ROU PP Sept < 


sete ewer 


**930[duIoouy ee ceee 


wee eens 


eee 


a 


ed 


Is it Complete or not. 


re teeee sees ee SON] terete eees SOR 
soK|rrtrrrsrrtetse sag] stcssseeees sax 
SaRprrrersscceesss sag] eseseeeeses sag 


ISAT IG pe eG UDG Ua 


ey 


tees ee ees ag 


ICIS Ss ie WOE OOP ICO Si ye 


BOO OOR a 


ee 


“on | ttre: 


eeeelo wees 


SOX jest 


ee 


seer psu Sees Rteie te nor ONE ee ee a) 


Sesser es eeepaqurg | stresses “8 SoK 
ON totrrre ttt tON | corer ss ON 


City Under- 


ground Drainage? 
Are the Public Water 


Supplies Pure and 


Has the 
Abundant? 


‘Yivapy fo spavog fo sausiynvis 





ees ee ee eeee SOX | payers ss *susysor) 


*puyps*** uke VOY 
"puss ev ayplAsuvag 
“TI se eeee “OT[TAAQTAYS 
ML pe oO OreE 
OT vuoag 
Tot -wnoutuo py 


Tegal 
ao eee coe eo eus|er) 


[hh = ANTEC Ey. 
nee =< a Odeo ay 
lhe c se coe) 


Tt ttt 8s yeuysng 
4 a *- -s**AOQCUIW 
SExy Feces TUN UALS 
eC tte Biquinjo> 
‘UL tt epoovsuag 
DO dit’ aoyuryse py 
Ted go sui AA 
‘uuod ** +t UOYUIUOYS 
"UUOD* “UsARFT May 


“UUOD***** POPUL] 


“uuod**** Wodaspig 
eyes) oe" t= IOVHOOIes 
ye ttt s OyUsUIBINES 
yeQ st oosiouesy ures 
[eg eee en eee “paz yeo 
ree eee ete “PIULONTR sy 
‘epy oc cs -sesooreosn J, 
vepy ttt srs: Butpas 
‘epy ttt? oTlqoyy 


‘HLVLG GNV ALID 





33 


BOARDS OF HEALTH IN THE UNITED STATES. 


514 


PVBsee ve eeee **SyIOMIO}E MA 


epee eeee so ***SHIOMIO}TB AA 
See SES Rye tO Lope AL 
ee SYAOMII}L MA 


teeters eee ee ee estTa AA 
settee eeeeeeeeeeees HOG 


teste tees eee eee esTTa Ad 


er eeedTee ee eeeeeoee STPMA 
*SUIO}SID) PUL SYIOMIO}L AA 


Soe eee eee eee esr aeses qog 
Sage sissie SOAT ST pue STIPM 


ee ene *SUtoIsIZ pue STIPM 


pisea ieee lice sie. 2 STS AN 
wees esSUtaysiyy pue SII A 


Pee ee ee ee ee eee seer eese 


ses **Suta}sId pur STIAAA 


ey STIP AA 


Pte ets? STO AK 
Sashes ieee 2S [TO AN 


SP ie Pan te eel OTTO, 
PRE ke maine LEAK 
Petes e teers eee eeestio Ay 
treet tee e eee e eee eestia Ag 
“ST[PAA PUR SyIOMII}E AA 
“SIP PUB SyIOMID}IL AA 





¢sattddng 
Jo}V AQ Dqug wy A 





Rev hoe ev see SA OTTURE cy Loe Eons Ayenuay 


Seivibaieis be. WEAOT) OO 
Cece se Muses FOriate Ty 
oe “sh Ayg jo ytoday 


Sn rene *poysyqnd JON 
ses sytoday Ald GIA 
sssqioday AND WIT 


ee 


se seceeeees -mJOr YOOT 


esses ceeesgigdedsmany 
se eeeeee peysyqnd JON 


teeeeeees sroded ou} uy 


Swgewsee “poystqnd JON 


ee) 


8$.p dod pounoD TTA 


s+se++* spoystiqnd oN 
*SSul 


-peacoid prounosy WA 
eo re *-paysipqnd ION 
‘++ esraded AQID [eINWJO 
sce eeeee eres Graded Ay) 
eee eee "IO AT 
*ssutpsasoid [iounos uy 
treet eee eee ee ee sQUONT 


soreceeesesioded Apreq eee teinisha de wale. ts: e/e's'oSris0 TOMO) Ayg LSaA. 


re ee eee Ayyenuuy 
teeeees ATenuUy 


ee ey 


sreeees ATTeNULY 
teeeees ATIOENOG 
‘eae s** ATERUIY 


Pee were sere sees 


tereeee ATenuay 
“ATTenu 
“ue pue ATyaa AA 


ey 


+++ ATTRUOTSEIDG 


tee ecess ATUUOTAT 


ee 


ee ed 
ee) 
ee 
a) 


“<< see A eURaay 


Or 


ve sees ApaVIeEN”_ 


ad 





é peysiyqnd y10 da 
dy} SI WO yeYM uy 


2 y1oda1 


pieog oy} 
S9Op US]JO MOFT 





(‘panutuo)) —‘yzvary fo spavog fo $21481Z01S 








{SSE vs Sey eRe RSE wR TNO) ATES oL 


ev eece sees seme oe ee OINIVISIGNT OL 
teeeeeessrigunos AQ pur s0XepT 
se eeceneceecsces eres 90ND Aig 


eee eee ee etene JUDULUTBAOL) Ag OL 
PISO OSCE IO INE RI | La LATO Ag OL 


a 


Anis ee Fs sis. or cies Fae TISUTLO) Ayy 
*** a}e]S Jo A[quiessW ]e19Uey OT 


a) 


ooseeesees T1I9UN0- pue 1oAC I OL 


ay 


i 


sioke setesciaig.nicre soles 91S eS TTOUNOT) Aya 


tite eeeeeeeeeeeeseeertgunoy AqID 
tee eteeeeeeeeeeeerrigunod Ot} OT, 


BRC ODOC OSSD SO ICS pre Lele lo tg Ay 
sooursinu oyeqe 2% 3,dar 0} sprey 
jeysieyy usym ATUo {rounod AqID 
*+- + *sasvo [eoads uo plounod AVId 
te reeeeeesepgysyqnd ssurpsa01g 
Roe Toe Ele ees sie ss STIS) Ayty 
rete tees eeeeeeeseeeerigunos) All) 
Bh ete ae AIOE MOCOERIS te aoe Aylg 
Vsiewasiesie es €'siveic/9 ee? TOUNO} AD 


éyodo1 
pieog 94} ssop WOYM OT, 





“ON 


D 





oes it regularly report 
Causes of Mortality and 
Records of Deaths? 


‘ 


soz SAE a oe oe 
"1 
‘ON |Sottnber MYT OUT, 
eeoee eee e vr tonw sox 
test eeee eens soR 


ar ee egieis 8 50 A, 
SEUODOSICROUG TYG 
5 otk eisiess SGP aS Kr 


Fete eeeee ee SONT 


visisi9 sce pis eines) eK 
“Pl? 
sox |4vaf auo 19A0 [TV 
sete eeee eres SOR 
*s}uaTEg 
wim jeuondo 
rete bene eee HORT 
SOR 
*SUTLUTOOVA 
Joy shed AjI9 
tees tees ee es sOny 


“ON 
‘ON 
‘ON 


‘ON 
ON 


‘ON 


‘ON 
ON 
ON 
‘ON 
‘ON 
‘ON 
‘ON 


tenner ee ees ONT 


Rea cists ook i ONT, 
ee sox 
a2 eas ece) site CONT 
ee soq 
eee ewe ee aees sox 
oy Sox 
<25.018 Slee s “ONT 
seee ease eens Sox 


¢ paywursova 3q 


OF USIP RTD 
aimnbar Ht sa0q 





ee 


meseitis are SA ATI IS LOS ef Aya Ag 


seen eeeeeeeeeeeeenes ee es*QTON 
1++**QuoN 


HOG Sie ose 2e ses te “eR sS< + OUO NT 


ee 
er 


ee 


ee 


**-QUON 
***QUON 
***9U0N 


*2U0N 


to teeee cece ceeeeeseres SUIWO 


sseees poraMOoduld SI plvog 27, 


er 


er 


ee) 


ee 


eee e eee eee ee esos serene 


+ SUON 
ere asuON 
“+ QUON 
Mae ou0 NT 


eee aud NT 
one suo N 


** UON 


A062) 5) nie aa en ¢ sini viel eisiecisl =e ONT 
prsininia,e oi Sais) a epeyey aie —8 ls elit SeyT Ren INT: 
os 20 Smee sieig siete ssisaisics t= OUGINT 


es 


ee 


ee ed 


se ouoN 
*** JUONT 
eee suo N 
eee 9u0 NT 


Sin <iafo)ashal s/s ses speciale sce SUT Cet | 


2 A94SISa1 prvog 





BY} SBOP SITSHRIS [EWA HUM 





“ssvyy’ steee **u0j}sog 


+e +++ s*siJOSNYORsse Ay 


‘PIN’ enews * a10UlI} eg 
‘aIN** . vere pUuLryyodg 


RE 1 Radiata edie 12 9 (1S fl 
Ce} ieee +++ psojyopplg 
SO TAReme sere losurg 


ef ea OC yisnsny 
‘ey sueafIOQ MONT 


"Ayres sso * aTAsmorT 
‘sesuey * +++ exadoy, 


“SeSUR YT eeteeer “ejoed 
“sesuvy '**** *eMeHO 
“sesuey YAOMUsAvaT 


*sesuey ***3309$ Hoy 
‘eMO] +++ T[LYSIVAT 


*eMOT*20Uspuadapuy 


‘PMOT''UOSIPRYY WOT 
“emoy syn[g [ounod 
eMOT" eee eens uojyalyy 
‘puy* +++ ++ PUOUIYOIYT 
‘puprt ttt tt Mag 
*puy +++ syaodsuersoT 
eG he Boreas -oyiode'T 
‘pup: ++ stjodeuerpuy 


‘HLVLS ONV ALID 








515 


BOARDS OF HEALTH IN THE UNITED STATES. 


“pieog Jo ‘99S Ole ‘s1aeq. a ie! 6 | Rea pre 


oC ‘W ‘OU pMOg =f aE ee 


ee 


LS 


$s L61 
*[AAI] VAG] oof 
ofz 


*yI91D ANID ‘uosurqoy *O “H sci 
"dW ‘9039[pUed “M “T 
"ploy “I, "H 

‘O'°H ‘eeg Arua 


ee eres eeee 


of 009 


Li 


-10hv “UMON “MM *f 
ca ‘a ‘WM AO] & 


ee ee ee ewee 


‘a WW ‘Apaeyy jenures 
o$3 


“r0key “YSPAA “LO 


“rokeyy ‘YS “HS 
srokeW ‘UOpleqsS “A “H 
‘dW ‘seu0f “MS 


z£6 


oe ewww eeee 


er 


622 +98 


ee ere eee 


sroke yy ‘a[hog "yA 
oS9 


“10ARTAT ‘P[OMSUD “MAT oSZ 


$6 LL6 


r0ke yl ‘[[9280% “d “H “O 
ov 
ooo!r 


seen eeeeee 


¥99 
oSz'1 
oS 


“10ke Jy ecET. ‘WwW ‘sy 19 OY 5 ‘Vv 
“s0Av JA] ‘2OuUsIMLT ‘CN 
10kR “TOL “H S9e4D 


er ey 


ee 


‘uth yy fz 


seers esese 


ween ew eeee 


er eeeeeeee 


00g sSLIDAY 


“Chi ‘Ww ‘myo HT 781 =f; ee eerececre 
‘uUvUIa[OZ “WV 
‘a W ‘SuIped *S “M 


ee eneerere 
ee ees e eres 


199 gzL 





ghest Point 


i 


above Sea Level. 


‘uoneMoyuy sig? Burars 
udsidg oY} jo ai, pur omen 


tude of H 


i 


Altitude of Lowest Point 
above Sea Level. 


Alt 


ee eee weee 


eee eee seen 


stew en eres 


ssont|ocrt tt ON 
-saoryd ysour 


se poos sy 
weeeeees SOR 


eee ween eens 


MoV 
*- "ON 
“ON 


ON 
SOx 
“+ SOX 


**-OnN 
“ON 
ONT 


‘DAR 
At, 

ON 

ON 


“ON 


reeeeeee aX 
teeereee gan 
eee ew ete eulosg 
‘dAIIAZap 
uonR[ nua A 
Jou sjooyss 
‘saf sayo. qa 


seer weer eeee 


sebeveee SOR 


***-ptpua[ds 
ey | 
Bafisetieay 


weeeeeee son 
*pajdeoxa sa 


-yoinyy ‘s24 


* A[JU9T[9OX 
So 
sox 
Sox 
SOR 
sox 
* A[qvuoseayy 
veeeeeee SOK 


cere eeee 


eeee eee 


ween reese 


: 





ts been 
School 


on the Purity of 


perimen 


ir ei these Building: 


ighted and venti- 


i 
well li 
lated 


Idings, Churches, etc., 
> 


Are the Public 


Have Ex 
made u 
the A 

Bu 





er sox he Ail 9 


SOTO OSG 9 POOQ SOD as rh 
Se sii SB ALS OS eaten ISS SOU RY 
seer ee eens Sox **s}S [edpulg 


s 292 +9}919T07) eee e ee eeee ‘ON 


se cteesecee SOK 
s+ 9791907) 


++ pa}aINUOT 
ROO OUCH Wh 2S 


+++ ATTeIVUIS) 


SOUS) 


beeen sees ONT 


Shi IT 9 | 
eies(e3'e 58 AT Tey 


sere ee reere rene 


were ew esee ‘ON 


bese eeeee econ 


lise) BARS I 


se envoeess SOR 


SSG Ca BILE 


Coceverses SOR 


“YL 2B 201s 


se eeeeeeee son 





Are the Sidewalks paved? 


res SOK 
tte eeeeeee son 


OO 5 
vere es Q}JIIDUOT) 


#71) ¢ ee Rae 9 Ry 
sees so°- Ape 


see+ ATTRIOUAL) 


ee 


“ON 


SPOILED 


SOI YELL | 


coeeeese See ONT 
oe 8016's 26 52° ONT 
-**ONT 


oe eeeeee 


ee 


BOG OEIC. WB 8 | 


te teeeeeee SOK 
senses TQABID) 
sete ee eens SOR 


ee 


tereereeee san 


Are the Streets paved? 








3) oisis ae ON sae ves ence AE SCO FOI EGG E 


CON eS BRT ITY, Sie eS eae A 
SiS AP 888. 8 SAP SOUS ey haat 19, 
seeeeceeeeseen ggg [ceceeeeress son 
+39} 
-x3 poyluny, eB OF, 
tes SOK 
reer eesyaaySG We] 


QO COCO ORLIE A | 
(eee eese SOR 
teceeoes SOR 


o seahee SUMS ESO) N 
Ris CA SoA 
sete sieves ave So) 


rere eees ONT 
seeeeeee SOK 


*-gyaTduioouy 


tis eeeeecece see (ONT SOO RY 





veneers erony 





eee ewe eres see owe reeereeres 


be eeee eee eeeessONT 


ey 


*-gjo[dwmioouy 
trees eens sgn 


BP MISIE CE | 
s% 9iae mise *ONT 


sere ee ee ewes 


seeeeeee son 


teste ares eees esa 
teeee eee song ng 


eee errr eres sox 
cerpe'sie Seite STINT 
a8 881819 Bese Re SRN 


se ee ee eens eee erONT 
vee tee eee e wees CONT 
seeeeee son 


ew eeeee 


Fie eR ECIN AGES 


eee eee eeewee Cee 


woh ¢9.8 0's? ATE ICT 


eee e eres wnee 


co ee ee osONT 
OS ES = y, 4 


es 


wings sie'# 9/6736 820 2° ONT) 


settee eeeee son 
bee eeeeeeee son 
Oe ee or DO Lege RBM 
secceveeeeeees cnt] ce rert cess SOA 
seo eecocoeerpeg [ores test SOx 
++ **uorjonqjsuos up|" SOAR 
seeee teseguorog | tttttt' S80 
stevecesoveees gag |ooesrrerses SOR 


eevee eves reset GOR 
oo see er escoers sONT 


eee eneee sox 


sees erro eres 


gE A Eat (9 Sj 


eoee ewes eens 


sere ee ONT 


eee weet eeeee 


eeeree 


eee eee eeene 


eee ew eeee Sox 








? 
? 


ground Drainage 


t Complete or not 
Supplies Pure and 
Abundant? 


i 


Has the City Under- 
Are the Public Water 


Is 


*ssvyt’ eeeene *uojsog 


sees ssyaSNYOESsL Ay 


DI adown[eg 
aye ttt parpog 


"OI 3 o+° -4svypog 
IN’ ** - * + plojoppig 
‘ONT’ sees losued 


‘OTN’ eet eee eisnsny 
psd Sake suvstIO MONT 


LY Preis aT [IASINO'T 
‘sesuey**** “eyadoy, 


“‘susury es BOR 
“sesueyy eeeee *eMENIO 
‘susue yy ‘YIOMUSARa'T 


‘sesuvy‘* 09S 04 
‘eMOT** °°" [[RYSIePAL 


“eMO]** DUSpusdapuy 


*PMOT*“UOSTPEYY WOT 
*eMOy ‘SYN [lounod, 
~emoy st ttt HOW 
“putt +++ “puouryony 
spupretsst ttt mag 
‘put’ +++ **y1odsueso'T 
‘pul eevesese oy10de'T 
*puy *** + *syodeuripuy 





‘ALVLS ANV ALI) 





a SS SSS ee ee 
(panuauo7) —"yyvapy fo spawoog fo sIUsiqns 





¢ 


BOARDS OF HEALTH IN THE UNITED STATES. 


516 


fee eee eeseeeee suro}sig 
Sigs s 2.9°8 ¢.¢.0 78 Sint Wiens *STTOAN 


teeeeeee AIT pur s[fa Ay 
settee cece ee ee ee ee eSTIO AK 
"STOMA PUL SHIOMIDIL A 
“STTI AA PUL SYIOMIOIL 


Ce ay 


Sete teete eee e ee STI 
*SIOM 


-iaje Aq ATORY pure sya 


eee ee SOAR 
“SIP AA UvIsoWW AJUOM T, 
ttt teee sree eeeeeees MOG 
settee eens seer eee eestia Ay 


Settee ee ees eeSHIOMIOTE AA 
Sass eee eee oSHIOMIOIE AL 


Peete eeeeeeee eres STO AK 
treteeereeeeeeeeeesita Ay 


Coot eee eee eee eee eres eeee 


weer eee "8" **SIOMIIJE AA 
ee “STIS pue SHLOMIITE AA 


enemy Gaines = >> SM IDIE AL 
BCR o0im..4.5-4.5 “SH IOMTOIV AA 


Ce ad 


fete e eee sees *SHIOMIOTE AA 


eeee ooee sees SHIOMIOIE AA 
ee 7888 "SHIOMIOTE AA 
** *SYIOALIOIV AA JUST[IOXY 


¢ sarjddng 
SOE MN SHTML FeU MA 


ni vie ermeiaie =e se SO STUCUIE gy 
se eeeeeees ecraded Ayty 
‘22.88 22:9 DOQSTIGNG JON 
sees *+++-paystqnd ION 
se eeee ees ecroded Ayreq 
eeee SCG OOOO aS] 


ery 


sree ceseegtadedsma Ny 


sreeees Arjen?) 
Sates ee = SATU UO TAT 
2229229 SATION 
teeseees ATOR AL 
se cee se ATIOTIENC) 
soeeee ss ATUIUOTA 


ee ee ee ee ww se eens 


ee ey 


ee) 


eves ++ ATOPY 
rreeeeseees sroded AqI9 


re 


++ + ATYWMOUI-1UIIG 


eo ee) 


Oe ee me wwe we eee eee eee 


treeeeeees sesSuipaa01g 
tee eeeen aces *° "QUO NT 


| 


sore 9s SOUT 1V 


ed 


oe) 


teeeeeesseesrodedsma yy 


Cy 


seseeeeeegroded Ay uy 


ey 


**+syuaumndop A}19 TAA 


Coe e ee meee ee ee eee eens 


ee 


seeeees ATpenuuy 


i 


eee sores ATHOO AL 
eee eees AyTenuuy 


a? 


rr peysiqnd JON 
pempeatieres << 22 OTUCUIE tT. 


eee reese were sees 


treceeceeessiadedsmo Ny 


cone ee ee eee ee eee 


seseerees ATID A 


eee eee eee ese sees 


eeevee + peystqnd euoN 
treeeeeees suadedsma NT 


Sete tte eee rere wees eens 


é yoda 


pieog oy} 
S90p Ua}jO MOFT 


é poysitqnd j10dayy 
3Y} SI WO JeYM UT 


(panusuo)) —‘yywary fo spavog fo s914s1m]S 


SIS Ao a eS ree ee poe SPLOULOL ) OL 
jes ea ee GAS aaa eh OL 
teeeeeeseeeeeeeeeees sttounoy OL 
tereeeeeQULaply pure 10Ae pT OL, 


ceeeessuyeapy jo pivog 9372S OL, 


ee ey 


ay 


"OF paT[ed Udy [IouNo, puv 104eP] 
meisisie cje:eicle,*\¢® = TE OUNOT) Aytg oL 


weer eee eee ee eres sees eeee eee: sees 
ee 


++ -ydoxy st sdurpaso0id jo plooal W 
oeee Seeeisieie See kOTSS OS AdOAO WV 


ee ete ee wee eee seer eene yaoda1 ON 
*soimnbei uoIsedo0 se f-uNnOod “ULOD, 
seer eeeeeeesesazinbal UOISeI00 SY 
Pe seer rece rere vees cece eq iodat ON 
-suvpishyg Aig Aq ‘plounog 4119 
tereteeeseres DotMbad syiodat ON 


seeees-uyRoPT JO plvog 93vjS OF, 
signet egieieies)* 2's'* TOTNOS) Aygy OL 
ck Bole fe 4 [eads ON 
st 
-unoy Aig Aq uodn poe uey Ay 
“Weep jo 
pivog 93819 0} syroda1 yaaa AID 


ee ee 


ee me meee ee ee seers eee esses eeeeeses 





¢yoda1 
preog 94} seop Woy OF, 


oe sox Soia (lp alee See Te SOX: 


oe 


oe 


Does it regularly report 
Causes of Mortality and 
Records of Deaths ? 


‘ON 
sox 
sox 
SOR 
SOK 


“ON 
‘ON 


‘ON 
‘ON 
‘ON 
“ON 


‘ON 
‘ON 
‘ON 
“ON 
“ON 
‘ON 


‘ON 


sere re ee esos "ON 
seer ew ee eens sox 
peer sit ars sk ONT 
ee ee ewer eres sox 
ee ‘ON 


ey 


were errr eeee sox 


ewer sere seen 


‘ON 


sox 
Sox 
SOK 
sox 


soeeess ATreIomary) 
ERAS HOTS EB 
IES RIO To YE 
OO OARS INT oY: 
sere ween snee sox 
RAUF A Ta 


seer eeee eens 
cone caceseons 
eee 
eee eeeee cere 


es 


i 


Sox 
Sox 
soz 


Sox 
Sok 


sox 
sox 


i 


i ey 


ween eer eseee 


wore seen eeee 





é poyeursoeA oq 


DUST ee 
aimnbal Ht sv0q 


Peete eee ee eeee ween coos msupay 
oreo emer eeee teense Vie eee ns SHORT: 
eee eee eee ee eee e eres eeee syyeoqd 
***-Oya ‘xag pue ‘syiig ‘syjoq 
‘+30 ‘xag pure ‘sug ‘syjeacy 
** O39 ‘xaG pur ‘sug ‘syjvaq 


Ce 


ey 


ee 


ee eeee 


*QUON 


“DUO NT 


Sale Sr ae * mere ks epee “OU ONT 


ee) 


ee 


Sere eee ewe e ewer eres eses 


| 


oem meee rene ress eee eeee 


ey 


| 


ee) 


ee ee ed 


ee | 


ey 


ey 


ey 


*aUu0N 
“ouON 
*OUON 
*gUuON 


“UO N 
*oUON 
*9UON, 
*oUON 
“UO NT 
*QUONT 


"2UON 
*QUON 


Rise eee ere ra eee LOTS) Ag 4g 


ey 


ey 


*aUON 


*sUON 
“2UON 


pe astevedsewess seviarny Aytg Ag 


é4o}sisai preog 


ay} SEOP SOTISHEIS [EIA TUM 





‘OIN'* weer ydesof 14S 
“OP set ees uOOR TT 
“OTN eee ee “yeqtuueyy 
"SSI °° * **BANGSYOTA 
‘UU ** ‘stpodvouulyy 


‘uUI es ENING 
seen teens “BJOSIUUTLAT 


"YT eens *tyuepisd x 


“EDI ee eeee *MPULSES 


“USTYAT * et eene 9OIUO TT 
"YO" * °° *TTeYysuR Py 
"USUAL * * ** * *@TePST[NY 
"WIN “spidey puri 
“YIP UeaeyZy puvigy 


“YOTTAL ee teens *yoIEq 
“OIL ’ eens "AD keg 
"YOIL ** "Y2019 opreg 
“Goll eee" IOQIV uuy 
ee eee eee ee “URSIYIIPL 
“SSPJAT °° * * *19}S9D.10 AA 


*sseyl** +‘ praysuridsg 


To | Se 0 
‘SSB tt ]TOMO'T 
“SSE ** 20UaIME'T 


"sSeYAT**** * [[tyzeaezy 


*“SSEJAT'* AOALQT [RT 
“SSP er eeeee easleyy 


“sseyy*** * aSpluquied 





“HLVLS UNV ALID 








517 


BOARDS OF HEALTH IN THE UNITED STATES. 


‘saysiday AID ‘umorg “AA WRIT AA 


eeer es eres 


o61 


IOAR TN 32R]D) ‘q 931095) wee ecw mene | eee ere tees 
‘shud AD “a 'W ‘aeUWyorEy awa f Ce 


"O'H “aA ‘W ‘Saosduig sapsreyo 
°O°H “CW 'SUlloD “a “a 
‘rokvy ‘snpiesog “gd ‘J 

MEOH 3° 
pieog jo juspisaig ‘suosieg ‘Vy ‘WV 


‘rokey ‘plegpoy “I “H 
‘uosnsis yy “yf 


“pivog JO 12[D TPA MAO 
“1oAvyy ‘pieqqny “q 951085) 


*yAV[D AWD “ueursi0g “Fy ‘seyD 
*AOALT ‘UdHY UPA “ET "HD 
PiPSeeEM ND 

‘d ‘W ‘se[snoq “H °S 

“10Ae yy ‘uosytf{ ‘a 

Oe aL 

‘preog jo y1ad ‘utoques "9d ‘N 


Meo H 
JO pivog 0} Arvyaidas ‘aseyd *S “MA 


"dW “uemog *M “T 
HTD AND ‘sqooef *y unsnf 


‘UONLUIOJUT SITY} Surais 
uosi9g 24} JO a], pue oureny 





os 
ol 


ee eter esas 


re 


oct 


Foge 
stg 


cere er erees 


sees erases 


009 
009 


‘OU VAe'T 
aaoqe jeaJ Ot asvlsAYy 


seer ee eens 
oy 
seer ee eeee 


ee ewes eeee 


we ew ee sense 
seeseerecee 
i 
eter ee eees 


steer a eeee 


zly 
ov 


se eee e eee 


cy 


se ee ee enee 


eee eee rere 
ee ee ee eens 
ee ee eee eee 


ed 


oS9 


ee 


06g 
gr 
oLI 


ofz 
ogz 


es 


*ADATQT OVUT 
*LLI8JT 2A0qe oof-—ooz 


*]2A9| LIS 


ed 


or 





Altitude of Lowest Point 
above Sea Level. 


oSz 


re ed 


Zg 


hest Point 


ig 


above Sea Level. 


Altitude of H 





“ON 
ON 
"ON 
“ON 
“ON 


o- ‘ON 
"ON 
ee ‘ON 
oe ‘ON! 
oe ‘ON 
<*SO\NT 
o* “ON 
ONT 


‘ON 


weer 


“ON 
ON 
ON 
ON 
ON 
ONT 
"ON 
“ON 





Have Experiments been 
pon the Purity of 
the Air in these Buildings? 


made u 





ee sscci8 8 'S9)K) a seescies SOK, 
SES Sd Pm oe eer oe ae: ONT 
PEI YY POI AINT Sost 235 
oese Sear Sa RBS SSO Gh fay 
EN BGI Reeser rsicseinie'® <iC)NT 
Oe a OR pagent eal = tame IN 


ee 


ee 


SSE EW ERP ODA eat 8 HN | 


adi Eis Mitiarhes 5, ¥ oS ioe + a OND 


SOECSes Se GOA] te erkone Ape T 


seeeeeee son 
++ AT[VIVUaD) 
teeeeers SOR 


erereeeee sox 
seeteeee son 
teeeeeeeson 
s+ °os ATUL 


es 


were cease Sox 
ee ee aees Sox 


teeeeeee sox 

reeeeeee SOR 
‘Os 

pelepisuos 
“way 

jo 4sow 


SRO OIOO Keg Sg 


*+++suoli0od v 
tees epayurrg 


eee eceesee SOK 
sees cece ns sox 
eee ee eeees sox 
POCO ie § 
eee eee eces Sox 
Sie sera A Liar] 


teeeeees AEG 
eee ee SI 


seeee 


eee eee ere 


eiaigteretee ATIIE 


wie'sie) *)8iai5i91 SO 


OEM OST % nfevajereiste ATI Very 
sie ia leTs eel Se | eretatotee RAI T 





is 


Are the Public School 
Buildings, Churches, etc., 
well lighted and vent 


lated? 





Are the Sidewalks paved? 


pesein se SAN I 
2 Seem ee sO NT 
oes eieen ee CENT 
mein e611 pa 
Siew iaie a siete NG 
ote reueie <8 CUNE 


ey 


BUD OCS oy Si 


os SS? SES ORL 


SIGS Ge 
POUT Sp 


eee eee este eens 


*+*+ uontod V 


ee 


**s}G jedioaug 
- sox 
"SI J9017G ule jy 
toes eset es ton 


ee eee weet ewes 


**s}g [ediouug 
vee stsrete*A TCT 


ee eee e eee 


RT EB FS ¢ 
Sea Ss eer SORT 


ee 


swine = ee TATI IE 


ee ry 


arene ses AT Teh 
HensretelesS*AT AGT 


Are the Streets paved? 


wees aae ones 


ein. ele MONE 
eee eeeee Sox 


ee ee ewee SoA 


seeeeeee ONT 
wees eee ONT 


ee it er oF 9 


serene es sOnT 
tees eres sony 


stew ee ee awee 


eee eee ee ewes 


SEY AOC Rpg 


teseeeee sax 


test eeee sony 
*aja;duoouy 


teteeeee sax 

teen sees son 
‘ajapduros 
Su repo os 

** "0S ALVIN 


*-ajopdmioouy 


oainis esa EON 


ie a Sox 
see e eres Sox 


Is it Complete or not? 


ess» soe Sr hisvaag 0) NT 
Spee 28 eae «A SE? ONT 
ee eee e rose sees Sox 
le eae ar ee ag apes 
ee eee ease eens seq 
ates nigie's <a USO NT 


er 


aR aie 72) 2 Sa ee ONE 
ee eee ee eee aese Sox 


sheer eeeer sees SOK 
reste eeeeeees son 
seeeeeeeeeeees SOR 
tees eeeeeeeees soK 
*2BVIIMIS 
SOT OMj}-AjUBAIG 
seat seen eeeees SOR 
teeter eeeeeree soR 
tenets eres eee esONT 
vt eeeeeeeeeere son 
ereereverreeeee ee SoA 


tees eee eeee keg 
eee eeeree er eevee Sox 


eee ee 


#9 slece‘ereierersieie sisi S37 


aie is via Sines 67018 2.8) Se A 
BO a te 5 et I 
SrSisisletetataly WON AES A: 





Has the City Under- 
ground Drainage? 


(‘panu1zuo)) —‘yyvary fo spavog fo s914814v]S5 


Se ee i SO A 
Sis iele/s'eisiiell ONT: 
ee SOR 
a9 2.9.99 8:9 2:82. SOK 
oN Biekeis Ss ASI 
Si gece Alors aS Se | 


Cr 


et tees erane Sez 


seem see eeeesene 


aeeeeeeaeae sox 
bee eeeeeees son 
‘unqe jou fing 

teeeeesax 


eeeene am Lore | 
salidah 35 ISAION, 


ete Ratare rete ens ers. 
en Sm > SSS POs neT 
pe Re tah leet 1p 
se eee ee eens Sox 


sete lesererare raters GK: 
rei Rereiteanarere sh SE A 


ee 


* ‘padapIsuod OS 


Cr sox 
nites vee 8 Vien meno Ny 


aie farerere careers SSO HL. 


Are the Public Water 
Supplies Pure and Abun- 


dant? 


‘OI’ ease -ydasof 4S 
Oss "= s*° "OORT 
‘OW eeeees “-Teqiuue Py 
“SSTIA "°° * SANQSHITA, 
uUTA *** StTodeauuryy 
‘aul aN 
seer ee ees *PJOSOUULPAT 


"UOT +" ++ “HUEsd A 
“UOIAL eeasesr *MEUISES 


*YSIFAL erence “SOLUO TAT 
"yor °° TeUSIR TA 
"YSTIAL* * °° OLEPSTITH 
"WON “spidey puesrg 
‘HDI PY “UeARe HA puesyy 


*YoIy * eaeene *plo19CqT 
“OLA veaees * AWD keg 
*YDALs * YIeAD FHe 
‘WOT *AOqay UUW 
se eeeeae ++ URSIYOTAL 
"SSEJAI * 777 1 Ae}S9D10 MA 
‘sseyl **PIeysutds 


Fg | Rn | 
SSETA Sh SS TORT 
PSSeIN VOUSIME'T 


“SSUTAL eaoee “TyseARH 
“ssp OAT TRA 


S250 FN poliieht PaspayD 
"SSE * eee asspuquiry 





‘ALVLG GNV ALI) 








BOARDS OF HEALTH IN THE UNITED STATES. 


518 


Pree ne eels SES IOMIOE AK 
ey 2 oe eee See STIS AA. 
**3, 1JSUOD MOU S¥,M1o}e AA 
SSipsease tie SHIOMIOIC AL 
ponerse eho tee sit 2/9 STO AA 
. “STIS AA pue SYAOMIITE AA 
Rade als.e\s (0 /a\"* RSTO) AK 
* "STO AA PUL SHIOMIIL AA 
se eeeeee ees SHIOMIOIE MM 
seleie 9190, sisigs! *SHIOMIOJS AA 
tree r ee eee ee SH IOMIOTE AA 
Hee seees ssxOaMIOIB A, ON 


ee eee 


Risisigin'si*e cie'** SHIOMIOIL AA 
te eeeesonpanby u0}017 
eree cree res eSHIOMIO}E AA 
whee ee ee nee eS TOMIOTE AA 


on *STIPAA pue SYAOMIDTL AA 
eee ween so *SIOMII}E MA 


+ STTO AA PUL S¥YIOMIIIE AA 
sete des ees © *S¥TOMID]L AA 
tees t ere ees egy IOMIOIE AA 

“ST[OAA PUL SxIOMIIIL AA 


Settee eee eee es STIS AK 
tees seen ees SHIOMIOIE AA 


Feet ee eee eens eee esti AN 
sete sees sees SoIOMIOIE A 
‘ST[AMA PUL SYIOMI9}L AA 
EHS NORICTSIOS INES oye k fe jyal 
“woo Apivau ‘syIOMI9}E AA 
see 9* sSuIa}sig pue SII 
Fe teens eee SSHIOMIOIL AA 





esayddng 
Jaye M ONIN FEM 


reeeeeesengysitqnd JON 
ee er peystqnd JON 
sivis sie 9isinpoieisie  TTUCULE LY 
tresses paystqnd JON 
eeee ++ +> -paysiqnd JON 
sees +++ +spaystiqnd JON 
seer +++ +-paysitqnd JON 
sie'igie olsivis. «sla VTUC UIC Ty 
TB SOOM =: BLols Lope j AyD 


os 


ose cigisin ce 6 I OTUCIUE 
Beisisis sD o.eis Ss SOTO OO 


ain #isie nie sisince STOICA ATID 
teeeeeee sees toy yOog 
secereae oe “AIT UCUIE | 
undd *¢ Jo ‘day WM 
‘yarydured pur siadeg 
tee cece eee ecugded AWD 


tee seeeeesessaded AqI9 


ey 


Roe sesestoded ATteC, 
were eens *paysiqnd JON 


Pe 


infu lie a ie *-paystjqnd ION 
te eee -+++-srodedsmoa NT 


seceeeesestaded Aj10 uf 


teeeeessenaysitqnd J0N 
esse *+ss-paysifqnd ION 
BEESOC IIR hes (6 he ce | 


4 peystqnd y1z0dey 
oy} SI ULIO FY uy 








ee er eee eee eesene 


ee a ee ee ee ee Scie civite See en esc OURO.) Ayty 
seeeees Arrenuay see coceceoeereeseseriQUnOy AWD 
weet ewe neee s° 4s" ONOS) UOUTLIOT) 
OE CIC A (8 1 U8 a uoUurUIO7) 
swage senses 22 TUN: ) uOUTUWIOT) 
seeeee pea a tie.* 3° TUN Os) MOUIWIO7) 
Ce ee *-IouUNoDd uowulo7) 
<ssusiss. «is s[n'e ses <i UNO) uOUIUIOT) 
tees eeereeeeeeesuiodal iepnsar ON 
soy eipisi4'ein.9)0.¢ 84 >< STEOTLOA) mowlulo7) 
rage Asiaareiinnic eee TT OUNOD) uoULUOT) 


++ QUIT] poxy ON 


eee eens emer wees 


** parepio us A 
ee eeee -AyTenuuy 


set eens Ayenuuy 
++ -A[TenuUe-1WI9S 
eeecee “ Ayjenuuw 
se ewee --<[penuay 


se weee *<yenuay 
weenie + ATTenuuy 
seer -- ATpenuuw 
se eee eee KT eNUUY 
teeeeee ATRL 
teeeeee ATig}IeNC) 


teeeee es ATUOP 


“Aivssooou Ud MA 


se eeeee Ajjenuuy 


*+parnber way Ay 


ee 


see eeree Ayjenuay 


ee Ayyenuuw 
** QUIT} poye}s ON 


seoees + ATrenuuy Se ee meee meme nese ereseseeneessere 


¢ yoda 
pieog 9y} 
s30p us}yjO MOTT 





Cee meee eee eee esses eseeeoeteseseeeee 


sings. s sisiaenia.e e929) BOUTON) woOUIULO?) 
SI (0,073 OL 
eines e mclesin asia ms« UNO Ae OUIUIOC) 
te eeeeee teres ees egartioyjne AID 
pies ais ee = * TT SUNOCY UOUTUUIO™) OL 


seer eres errs sere anseee esses eeeeerese 


sole =aleiorsis 2.“ 7 UNO) uOUTWIO7) OL 
pics| elie see SOTESTTLOR) uoululo7) OL 
Pinel ssc uhais 22s 22 TT UTLOL) Aytg OL 
Coecccececece ces eq Oda 10u so0q 
aucie0.8, inate 2 ee wie Re TTA O”y Ayia 


i 


Mees ee Sta pT Uy pue OAR TAL 


ee ee *sallioyine Ay10 OL 


ed 





é yoda1 
pivog oy} ssop WoOYM OF, 








“"-ON eee tenet eeee Sox 


SUSOAT tSasiee Sseaes sm Ag 
AR To aes He the Sty 
PSSO aT | ee ae MER Pees sige Xk 
TORT esa P eee * s+ a eae 
"* SOA | SjoettIp preogd J] 
Se NAS ease, 
oe bet ec eS 
CAPOATA? AS eae eee Cone 
Ao RON? Pee * AA> ORS 
ornTy tte? 2 fee ss Ree 
* gg Kips = 9 teem es Ssrey x 


seis wnie Aese ESS 
ea Nia tad EAL” 
Dae ieee, en eeeoe A 
Page ¢ wo Aee CERT 
ee Sox 
= 9 als o'eh8 2A RSS XK: 


“ON 
SOT 
“sox 
“ON 
“ON 
oe ‘ON 


“Sax 
“ saK 
ON 
** SOA 
ON 
ON 
ON 
ON 
ON 


“ON 
“ON 
"SOK 


See oie Soe oe A. 
BORGES 0 
Sais elee # Ane) << oP NT| 
Bieie's eTave icicle ONT: 
CONT a2 oly a 
ee ey ‘ON 
ciate eee ews leis SOX. 


SEO MIA SIS 
eye ciele pe ee teak: 


eH NONE 
POON iene eels Oy AY 
ib ha Ret AE MA sb 


¢ poqyeUIooeA aq 


0} UsIp|IqT) [[e 
siinbat 1 svocy 


Does it regularly report 
Causes of Mortality and 


Records of Deaths ? 








aR de ieee BN sdk a PLL Nei Cull Ny 
sreeeeeees omod sey yy “‘sUON 
eT re ite ‘syyeoqy 
=o SE SSS ces ee Siam See ee wo LEO) Ny 
pepbed wg ta Agee! Tt oe LOM 
ae Me ali Fs Sh 8 
eee teste eeeeeeeeeeeeeneee sqyeod 
tea ie eur 22 SSO OG ‘suqsig 
sete ete e ee ee eres eee eee es QUOKT 
a a hee Mada deh a e ! So8 AG tO ee 
So Gee eo a Ret ee ee Se Or AL 
SRSA RS ie ee? Se Oh 


weet e eee ee ee eens eeee eres sQUONT 
‘tre esaseueyy ‘syyeaq ‘syyig |: 
‘ses esosenuiey ‘syjewaq ‘syj4ig 
sete eee e tee tees eeee eee *QON 
tO ESS Pe ee eee? Sole eee ONE 
Sennen eee a eee eer ene eee sQUO KT 


tet eeee sees eeeereeereresupa |: 
‘ree esosetueyy ‘syjeaq ‘syitg |: 
weet tees teeeeee sree ees **QUON |* 
‘ees esosetueyy ‘syyig ‘syyeaq |: 
bette eee cease tere eeeeesee*QUON | 
oS eee aia? Sheet PR Pees eee 
sheet ee tee teen esos ees e*QUON 
beeen eee eens eens eens ees ©*QUON 
tent tense ee eeee een eres *QUON 


te Red ENE eS EE IANS E EDN 
weet tent eeee sees cere eens QUOKT 
tree soSeuuvyy ‘syyig ‘syjeoq 





§ 1ojsiBo1 preog 
24} SEOP SONSHEIS [ETA FEUM 





‘OlYO ‘** UMOJsSuNO K 
“oIyQ’*** . *** UOLIe AA 
‘o1luO* oeeesae Op2[O f 
“Oly ****YMoursjI0g 
‘O1YQ ‘UOUIOA JUNOTT 
xo) tt(@) eetwene *u0JUOIT 
‘olUO se eeee ao} Tue Fy 
‘oluQ' st" -uoyheqe 
“Ol9O * 7°: PUEpsAst) 
‘ON ** Offtaanoke gy 
"KON ttt ee ees AOLT 
Be ‘N’ wee **19}SIYIOY 


‘A *N ‘arsdsayysnog 

“Nott OK MONT 
"NUTS ySanqma 
‘Notttsstsuospnyy 
North ATU 


reese s-oreung 
sss uk yOoIg 


Notttts+ uingny 
“NOS ft uostejeg 
NTS Se oR SONG 
"Nott tetes yremany 
eeeeee OTTATINAL 
sesAqI Aasiel 
vreees seNUSe NT 


ZZ, 


Z 


3 rt PT cine Pi ies 


ee! 
AZ, 


Z 


se eeee pIOSUOT) 
SP OOe 2S CU Peay 
ao hs qe vagrnory eres 


‘ALVLS ONV ALID 


(‘panuijuo7)) —"yyuazy fo spavog fo $I1j81,015 


519 


BOARDS OF HEALTH IN THE UNITED STATES. 















































“OUAG 31e 
"10hE J ‘Auuey “7 as aaoge ost oe ‘ON eeeee pou aly ee er ALE, ey ey te ee i es 2 CORSO OOO) AEN Te p er Sox ‘oluQ’*** UMO}SSUNO K 
ps “IOAL TAT ‘UOSMEC, *N “[' eee cere ees | ee eeee eves “ON OS AUN SAK DATE TO 18 9 AST. eB | *-9}30[dutoouy ee Sox OME DOR) § “OIUQ*** °° UOTE A 
(eyo =I “dW ‘rOUUTIS “AA Ak ee ee ey saat . Be ETD Cee ccccee Apseg sete wecaee Ape g see eeeeee ON ee eee e cece ee SOG Betas ce INT ‘oro eccee ‘++ Opz[oT, 
ad‘ ‘KaTptq JS) ‘W eevee cceee olt == 0K esecuwecs SOK ce eesesece SOK eoecee he UIY, | Cove wae So pejeie oe mse oe OO, Eee ee SOARES ‘o1lyQ** **YNouts}10g 
“r0kR TN ‘siaeq ‘Ss ydaso f £96 Co1't “= "Ont oe Mae we - Sox ecoes ° “ATV Seis sos SATE eeccccee Sox FICS OS PS NI TUG TEENA SOOM IES ‘O1UQ: UOUIa A JUNOPT 
"AOAL TNT ‘uI0d "A ei eoseece ecco |] eee ccc ccece saeel ef eowceccece So ee eee Sox ee eee eces Apeg eeosecsecs sees i ON SR OIL Se ‘OlUQ*** °° 47 *UOJMOAT 
“77 "1D ‘soysn zy preap ay eeecee eee z6S “* "ONT 66 eee Sox Ceerecccceos SOX ee seee eos sox eeeee eee so ee . sox eoceccenveccs Sox “OIyO** + * UO UWE ET 
‘0 sry. f ‘ad ‘IW TeON 3) svwoy T, eee ae eees tel so < Ging o% 6nmka ue ON @Oaecsccvece So ee eeee osies ONT eceescreneccs ewer eeeee Sie cis ONT “ange jou ‘ang ‘o1yQ* <8 a/¢ 2° UOIACCE 
‘H ‘A PIO ‘sSuryoyn Fy diy 39S ztZ “Qnt fst Sox SePveere KITE pee es ee ATED EE SRO NIT SVs POOR srececeee SOK | ser cecec cece ON | OIYQ: tees +puvpaagy 
‘a ‘WW ‘Aun qQoIN =<) “A OSI oSz "ON ee eceees SOK ROCCO SIT 4 ee were ewes Sox er SOK eee eee eces +3 *SS0iK cere ergsan=aS SSO he = “NCS oytaopaAe 
“1319 {19YOIII[S ‘vy uyol CzL oSé “ON “ATa1vIBpO PW ee Sox sig Sh eek mast RS ee eeeeee sox ES OOS NIG OE ate St eC ESO “KoNoeee ste OLT, 
‘H ‘d YPIO ‘UOSLLIO JY “A “WA ee eee r eres | ores eeeeee ONT ee ee a Sox TAIT OF ay © ee eeee STK ES IOC TON AE #8 Care SS SP ESO ee ee ee ee ee eK "Nt ¢* *daysoyoo yy 
: *peye[QusA 
‘H ef ueuleys ‘uo10Og ea Caer *[BAI] eS CLE °* "ON yom JON eevee Ayjersues eeeee scr ZO NT er sox #iei6i8 ew siesvie s i8 SISA eeeee Soe SIAN “kK ‘NC -gisdsayysnog 
“H 'g ‘09g SpeD suoummg | +++ oS1 sssaq[orrcete sam [street sox|ttrrtttt: “soqlrccrsese sag irtetttses tree san leesseeeees “son |*A NCCT 10K MONT 
ad 'wW ‘pied yy Ss uyof *[PAVT BIS oor =**ONT ++ *AjTer9ueL) pe aneess sbi eee" 9Ul0S *-aja[dutoouy aye dy een IY ibaa 1Y, Wy Mad em MS WF ech SR “ysingMa NT 
“10AC TY ‘sueagq “Hf 6 Hs Se eeeccvece eo erserceee “ON eeccececee SOK ee * Sox ee eres +5 °° 53K *-oya[duioouy eoeeccccs eee eee sox eeeeses 22 91 SOR Ai *NT°* * 292 COSPIPET 
x6) Fe | aey “a LAG | eee ene cos 09S “* "ONT weee cece SOK ee eee eete Apieg ee ween eee Apaeg *aja;duroouy pene eeene sees SoR SH MNES S Oh a SNe +s BIN 
OAR TAL ‘uoysuyo Jaga oz Ta 4 -* "ON Sige Aree LSM Re were er eeee Sox PIES en *-ayo[duoouy ry SOR PO CGO ESE) *K “Nv “°° ***s90q0 
uelishyg 
WyyeoH ed. ‘W ‘ug ,.O "MM ‘O Us: § SoS £89 ss 1ONT 2USC SBOE S60 seis me ° SOX eocceneceoe Sox ° HOCK eccccecce PODS EM +> +-skemye JON Keo Nis yen Oey) 
‘O ri Ss W ‘UOSI9}IO ‘WV se eeee es ee “ON +++ ASOT tee eeee ATISOJT ee AT SCAT *-ajo[duroouy eee ee ee Sox peewee eeee ‘sox se Need 
Teo “W ururefueg oof oS¢é me "ON oe * [Jaan AId A #003 0s 6 6 vie sox ec cvcecccece Sox oes et eoee sok eaeeeescece eevee So woeeeecece . SOK ae aase “uinqny 
uviishyg Aug “qd “WW ‘ysrey Sif es i Or Se *+/e+sont| soo ¢yensn sy seecee coekt reg ne s'e's 0 a “ATT *-aj0[duoou] w ua See aerate Cae SOA |ocrsessess saa “{ "Notts s wOSsiaITg 
*u0s}a}1S 90.10 FT ey ee weeee eee a+ “ONS “ATa}e1IPO J eer escace Ape ee eececce ‘AAV eeeeceeee ON OU CR To NG Sls ORIGION a EY “af "N eeees *--95URIO, 
"IBID Ayg “UI[ [ID sowie { *[2AIT LIS €1z SAS SS GOO ES is epee s Ayperaues seccccece May Wl sesssees 9 € bebe chee eeeceee SaR [ets eee ewe eg = Notte tema NT 
"IOAN ‘youumn¢§ *M 931084) OL oS “ON ee ec eene ‘ON seer ar eces S2_ ed Sox ee ee "ON ewer et eeee Soq rf [NO Tee ueI 
“soyoedsu] meen sgouuey “"Tyliccstteeee fees sees lesson ios recess sox|otttetttee saq|tttrrtste: saqlttrtst SOR Pores ss seee sees SOA [cess eeesee san lef Not ANS Aosiof 
. aa1jpor) usqnay Zzr Cre sie* ONT; were wees Sox ee eee ee eee Sox eee ewes erase ON ed ON eee eee ee ee eee . sox See 8 eee eee SO oy & i “Noo e rc cenyse ny 
‘a‘wW ‘uued “dq “9 oSz oor “ON eecee eee SOX SOP ESOOr Sy a eoeee eee ni0'*| SOpAa Cs yp pawael SP OOO Is “F215 4 LotRO I TRS ST 17 “NOt ° °°: psoouod 
“10AV TAL ‘umOolg Ww “” seerececce COO Cae se Os “"ON ee SoA PAPERS POSH OS coerce ere *-ON eccecaseses ee ee Oe ee ON e SGigta cet eeln ar alae "aN ** 88° BURUIC) 
‘HS PPI “dN ‘ualig .O et eet oan rane ee aOAT Ese ** *** * Sages arr- as eo sag|rrccseeces BAR| tee eres SOR eter ests ses GOR [ee eeccesees Sox oy ttt smory 4S 
3 S$ |esel ses 3 * 5a 
n e Sree sd 2 7g o 3 25 
9 g  lpes| &gF - e 2 E sae 
2 2 ae ov ay a . yD ae 
‘UO}}LULIOJUT Sty Sura c : eats mes g 2 ie De 35 
e . m siae v s o 2 A oO ° 
Uosiag 9Y} Jo OpLy, pue oweyy R= 5 ‘ge 8 500 3 o 3 33 z 5 BS eee 
° Ay BE ee = a = * Ay 
Ax ma na w Wen n E oA on 
ee a qos o Bem o vo ° So av 
og ir © oe ig oe Ss es: oO ws “oe 
eB > "oh > eos oa o o = ore oases 
ow ms isa) HDB Ov pa 4 ee ~ *¥ Og 
HY 4 |Zes| ames <q <q os Xb CAS 














(‘panu1juo)) —‘yyvayy fo spavog f0 s914s1qvIS 


BOARDS OF HEALTH IN THE UNITED STATES. 


520 


Pete tees cree seen esrig 
*BUI}DIIO MOU S3.10M 


“TBO *SUIOISID Ap STA 


rete te cere cess eee ersrig Ay 
tt eeee tees sees eee He IQATET 


cee OR es" SHIOMIOTE AK 


Sete reat ee seen eee esta AN 

“STP AA PUR syToMiazE Ay 
*s8uudg ‘s][a 4 

‘jonpanby ‘sy10Ms9jze A 
*p,jatdwioo Ajrevau sy10om 


“TDL M “STP AA 29 SUI94SI1-) 


Spee = 2.9 botie'e =" SHIOMIOIE AK 
Be aitas* s+ *+*S¥IOALIO}E AA 
ee ayeT pue SYIOMI9TC MA 
eminent ae 2 ** SULIISI~) 


CeCe eee meee wees aeeeeene 


ecto tose SHIOMIOIE AA 


i ee i ee a 


set seceeces **SHIOALIOIE A 
ee sovcece ces *SYIOMIOTE AA 


tt tee eee eee SHIOMIDIL AA 
tet eee ee cess esy toMNIaqe AA 
Fetter eee ees esHIOMIOIE AA 
settee eee es eS HIOMIOIE AL 


ONS IG Dill AGS Hee Ss 1 TN 





ésaryjddng 
THEM SGN FGM 


tresses sepaystiqnd Jon 


*1oded 
AT UO 


*[lounos jo ssulpsso01g 


eed 


peepee s = 6+ STC ae Ty 


eeee ++ ++ -paysiqud JON 
SEAS Sead ss MSTIGUIET 


ed 


wevcees *-ATULojun JON 


teers eee ecraded Atreq 
‘unod Aid jo s3.p,d01g 
++ **s}USMUNIOp 2321S sy 
*+day [enuay Aqid uy 
se cece eee ecigded Ay 


esses soso tty yorydueg 


Ce i? 


SO EI AIS xe bebe 
Peer ene 22 = Ord F 


*siodeg pur sjorydurg 
**s3,psad0id [1I9unod uy 
stresses spaystqnd 30N 
se ec eee *paysitqnd ON 
eeereeeee *peysyqnd J0N 


épaystqnd j10day 
oY} SI WHO yeYM uy 


‘yoryduieg 





rece 2*9* ATUO PT SO SSO IT MII (Nit | SErONT osine le Semele ag SORT, 


eeeoeee Ayjenuuy 


wees +++ ATUJUOTAT 


ee ee rere ee ee eens 


re eeeee Arena 


soreee ss ATUUOPAT 
ceeeees ATTeNUUY 


*Aressooou usy A 


soeeeees ATUUOPT 


seer +++ ATWO 
soe ses* ATTeNGUy 
ee teeee Ayjenuuy 
see eewe Ayjenuuy 


weesves ATO AA 


seer eee weer eeene 
ee ey 


ee 


ee sore ss AE AT 


soese ee ATrenaUyy 


“$PP9.M 
pue A[jenuuy 


teseeees ATUVUOTAT 


seer ee ee errs sense 


ee ir Ayjenaay 


éyode1 


pivog 94} 
Sd0p U9}JO MOF] 





(‘panu1ju07) —‘yzzvazy fo spavog fo $I19S240S 





Ce ey "s+ *T1ouno?d 


Seater ae aoe Weert * PM OUNOL) 
soeeees ees *TI9UNOZ pur IOART OT, 


Seger Site YESS #28 TNO} Ay9 OL 
ai eignagtie 9/*'e/0,0'S 9.8 5° TETTIOZ) Ay oL 
sciseie ss '2'¢:sei*'e!* 2s UNO), AUS) oL 


oy *Tlounos AyD OF, 


ee ed 


pe ERIE HORACE MEE (oa lean (0 23 AqIg oL 
ee a [lounoy AyD OF, 
S552 Sp Seiten s 2° 4.0) OANIVISISaTy OL 
DOA AEM ICRA NICHTS pia} 0 Ayy 
Sg Sas Sepa NS) at Dots TIAUTOS) Ay 


ee ed 
ee eed 
eee e wees 


Ce ee ay 


Ce ay 


Sree ess *:*.°.*, 2.0.0.9) ONIOC)-ATIC) 


CET! AES AAU IRONS SCN TO AH BN OL, 
Stim oe sigie cies, c.e Fie 2i82)* TQUTIOC AyD 
Sozo hits ecisis,='* sis UNOS) AyD 


i a a 


Sos eccymee* * 928-08 TOT) Ay 


éyoda1 
pieog 9} soop woyM oF, 





SK 


ON 
“ON 


“ON 
ON 
SOK 


"ON 
aeso x 


SOK 
“ON 
ON 
oN 
“sa 


ee eeee 


y and 


t regularly report 
Records of Deaths? 


auses of Mortalit 


Does i 
Cc 








eewveee Areyunyo A 
“ 

Suumbar Mel ON 

rete seee sees On 


ee ewer ee eee sox 
Sic & 0S Sse Ss ONE, 
a Sox 


eerste cree sees sox 
eee S280 eee tS) 


CE.G' 6. OB.6423 8 CER sox 
re teeeeeeeee son 
rreeeeeseeee con 
Peete eee eeesont 
**uors;ndutos ONT 
tere teeeeeee go 
tees eereeeee son 


ed 


eee eee ee eeee sox 
es sox 


vette eer eee eegg x 
++++ *Aressadau J] 
te teeeee sees sont 
tt teee teense cone 
eerer eres eees SoA 


é PeyeUIIIeA 9q 


oy PIS 
eunbat #1 Sood 


neee sees cccesscecseserss*OUON 
tte seeeceeeecesccccoces SIIBAT 


oc SO ence oc e.ea 8 8 0.0)% 9 See au ht 
Oe eee Gene ace = eral oe OOK 


iain sreiplie s)\4.0\s\0.0\en a's ~,c POON 
o sieia eh al» < els «sis: s ox ae ae OLA 


7° ae Se © Sees’: “SUIBSCT ‘syyig 


SESS SES 910.8 tein «ee ees Sela OO NY 
CASS SES OAS OCR Som ase SUL OL Pi 


Feet eeeeee cere eee eeees eSUIPACT 
F hee ght a ke ie al Ae eo GONE 
tee e esters seers eeeeeee-QUON 
beet e ee tater eens eeee sees -QUONT 
srr +saseuuiey ‘syjyeag ‘syiaug 
rete eeeee tes sees eeee eres *QUONT 


ey 


Rit 04 Se. se: ¢ «te epee ee es Cabal f 
*‘SOSRLLIR]AL 
‘syjeoq, ‘(AWIAeU jou) sysIIg 
"saSVLLIL I 
‘syjeaq, ‘(AziAeU jou) syyIg 
rete ee eee eee te ee eeee eee e*QUON 
Peete eee eee eeeee sees eee QUON 
thee e eee eeee seen eens eees*QUONT 
Sa ne ee canes oe SU eee 


d1o}sIs01 prvog 
OU} SOP SIS R ets tk Fe eek 





SIMA’ **** uReshogeysg 
“STM eeeee ooyNeMIIPT 


"STAA* ee eeee “uOSIPe YL 
‘SIM’ *** AUG usaI5y 


"PAM '' 2 Suraay MA 
‘eA (AA * Sanqsisyleg 
"BATT t+ puowyory 


RA Corts Binqsisjoag 


"BATT ttre + HTOJIONT 


eA Stes Binqyous'y 
‘eA TTS BLIpuexsyy 
were twee eens PIULSILA 
YActt cos uo sulpang 
*xaT** 7 UOISDATeX) 
‘O'S *t ++ UO SapALYD 
‘Il ‘Wor eouapia0ig 
t+ +5**+puelsy apoyy 
eee seo yrodswmeiyi AA 


eg sts ysanqsiig 


ed * °° erydjaperyg 
eg? ttt tt? eiqumjos 
eq itrts sts: BUOOITy 
U0Z2IQ **** purpyjs0g 
‘ONO * sts BLUE XK 





‘HLVLO GNV ALID 








521 


BOARDS OF HEALTH IN THE UNITED STATES 


*10£E TAT ‘yoo}syorTq ‘W 6 oc eee e wee OY] “qv og “ON QO OE HIS siete seus 6896/6) NT. DE Ts SE 0 cece ccccccecs IEC ULE CE Si SI IE OT Tp & “SIMA sueshogeys 

*S19Y}JO 

‘a ‘W ‘uosuyof sowel ee wees seee ooS SOT yA jenbay SONS ASI GL ERE | sew esses Apaeg er ee **SUTJONAJSUOD MO NT Sense ereceee sox “SIMA 8+ OayNLMITIAT 

“sayoanyy) 

“r0ke “[UEZ rT some] Szz oSz ** On| JOU ‘s]ooyIg | ++ ++ *ATTer9Ua_] +++ s+ ATperoaT | sees reser ee [eee e eee eee ee conT| ee eeer esses gaz ‘SIMA '***¢¢ SuOSIpEy 

*‘pavog jo 28S ‘spfoudayy sapieya se ecccvese | ce ecec cence | oer e | eeeseseccses erage es *\° NT. + ERS O IONS 28s Ser ONT QE Ge IOG “E045 eeeees eind jon “SIM ** + AEG useI15, 

*S9T}IO 

‘ad ‘WH ‘uosdo { “T “c Szg ofg Sa OKT ysoulr ul SV ao omee es SAUTE IN, atti SE OWA TEE TAR *-aja[duroouy TRIOS Ep EEE I afd COE "PA "MT SUlpO AA, 

‘ad -‘wW ‘proyes ‘a‘a oSg ool “ON ‘p,depe (TAA se++ *ATTe19UaL) se++ + Arperauax) rSee< 20 Rr SR a YS Bln | siceue © esis Sark (ee Al "M**Sinqsioyieg 

“prvog jo ‘saig “1aqea 3) f CZ L-Sgr "ONT | trot eee SOR sere seee keg sereeees ATeg 42 eine mee RT | oor sieves s+ ose) pom [eo eains coe OIG F "BAST 8s spuoUTYoI 
*so] As us *peao.id 


‘a ‘Ww ‘yonog “q sopreys ee weer eens zb-b6 “ON -pout ul Iv ~yediound ou *-qedround su, -UIL aq plnog i i ad sox ‘BACT fs Singqss9jag 





“plvog jo ‘sdig ‘ayseig nh aa oul] Taye AA or ° “ON Se tat OTA sree oie AUP] sees "are AULT acme <a CN bars egies’ Sees kine IN: eo Sec OC LAK. eA eo es TOFIONT 
*pajdepe 
‘a‘w ‘gukeg . ‘Y LoS tig ==. ONT Ajqeiiupy SOO SM AE eye | BRIO OIG BS Fy *-9}9]du109.uT se nisiaiarele Tacs eae A, SR OE IY oy ‘BAC tte? SnqyousT 
‘ad :‘wW ‘uosuyo f ‘I Te zc tr “ON see eweee So ee habeeuee SOK es SIA Bieter oisee= 1) NT Ses Cee 9.8 Paar a weeee yuepunqy ‘ATS * BLIpuRXeT!W 
‘a ‘Ww ‘sprempy re | “ry oy “"'ON sere ewes Sox ee eeereescoeces | cocecesreccrecerselecesccccccocnc | PHS OHSEEEEeee coer | Seoresesercccce dite SORE PNG 
‘O°"H ‘uopsury] "HH tctet ee cir ** on | ‘OS Alq,1wpy nes eesseKn apy seeeeees ATV opemoeseeQnr| to ceces see eesin res $5 ns 2 Sees BS Att t+ -u0}Sutpng 
‘sAyg Yeap ‘aj20g W a3.1004) ee ecccccce ‘Ul g ‘yr “ON u,je}depe ony AS CAR OS MER ROO IS (0 See 66s ope wits Eo ss cies ee aOR oa * Pim! s antes tee A *XOiya* 212° * 9 uOj}sdATex) 
GW “22g "Sesiwey| 9 61 ONT[ Trt SOA] errs ereApEg | cesses dppU| sess esse cont | eects eeeecees sag feeeeseeeeeeeese leg "S¢ +++ uojsapeyy 
461 Aw ‘mous ‘W aC | *[2A9| BIS ooz "*°ON *s**May AIDA scisisse.e SP UTE IAT **s1]00.9S URI ae ee ee de ts CEES iy woes, eNek erence X ey ‘Wort souepimoig 
ee ee eeeenee eereeeeeeee ee eeee eeoseeeaeeeaeeee eee eee ee ee ewes ereeeeeeeeeeee eee ee ee erase erro ee ee eee sees eens eoeee eee eee eeeee vo ecee*puURlsy epoygy 
*yBIQ AD ‘YoLIsIC. *g aT ee * ON stags oss 9 SX SISTEM SMI 6 5 1 ** sjaorjs Ue] ** ATDOJOq ge CRP CIE 4 PO A ‘eq’ ***‘yaodsureny ay 
“yUSTOuNS 
‘0 ‘H ‘Kei Aqso1z) otZ zictr ae? OK cece sees So er Apeg poise Sem AY *-a}o[duroouy oF? SHB? sabe * SO TIOR jou ynq ‘ang egrets ysingsyig 
“TOTEM YSIl 
“mod ‘urc] ‘One ‘SyoIPpYy "a of MOIAG "9 orr SO Nr SES PAS 88S SO ee eerecoce Sox se eeereees sox Aa SOS ant om cee ees gis Seis ete tials s ISS X: ‘eqg*s ss eiydapepyg 
‘Kpears *wa'f ‘Stead + y ‘Aaysiozy *3) ereserenwe| ov verdecss| ss earl « **AIQEIOIOT, po Res oHae SIAL T+ Sous Ses Ga K PP a aired tance) Sveti ts Wess Bmen gy | ae ciieen anaes 5 eqs s¢tss*-eiquinjos 
‘juopisarg ‘Kapur “Y uerrAA| ooz‘r oS€‘r ONT] A[qUaa[oL |=***Appedionutrg | so tst sees ONT] cree eee eeee [eee eee cee ee ee ceee nes SP eae GOK he Opes Uke Se ego. 
938 “AOyIpny ‘uMpred “Ss “mM ee eres eens ©0Z—0gI Pe ee et a SAE SEG TS Bp cieme siciae ss ONT seer eee ‘ON SOE Sao s Ss is SAT IE PSO ce Be *u0S2IQ ****purpli0g 
*1OAL TAT {JOAII YT ‘W -[k er i see ee er er ay chem Ee 2 SOK! a TE TRO AIR 29, os Bae eo ieee ieee CONT SIRI och od "OIG 324° > *erttonr 


3 
Z 

















t 
? 


GH He — 
z 5 go%| Sos 3 a 8 
oO an=| vad > no Lo} M 
AY os Ard! Ore e 2 ro) & 2 
se + Hm) No onl > a pe Sry 
ae : wee. a H S = ne 
So | 23 |eua) eBe = 2 8 é Fs 
‘UONLULIOJUT sty} Surars z > oh > EY%e| BSG S g o Be ee 
; ; rai = % 33 stg] 24 z a 3 (3.8 = ‘HLVLG GNV ALID 
uosieg oY} JO apy, pure ouenyy | S44 57 e coy 2 o 2 0.8 53. 
on QAey - ana ~~ fo es 5 
oe ran Kos! 3 os n n § 0Q a= 
wy WY 5 = oon o o ° cs oo 8 
ae uv SUE er, Bee aq a oO eg wore 
. 52? Bae oO om ue ? ~ ee i=} SAS 
cmd rea Po m4 ~ nS 3 
cS Oo Bo e o — oO oO oO A co on 
= 5 = 5 se & DOV Pa ro a — » 30 
<3 <3 Ges| «<oes < <x a tn 











(‘panu1u0)) —‘yyvory fo spavog fo smusywis 


A REPORT UPON THE NECESSITY FOR A NATIONAL SANI- 
TARY BUREAU. 


By CHRISTOPHER C, COX, M.D., LL. D., 
President of Board of Health, Washington, D. C. 


THE history of ancient nations shows that sanitary measures for the pro- 
tection of public health were among the earliest subjects of inquiry. The 
relics of Egypt at this day, are replete with interest in this connection. 
The constant changes of the soil produced by the periodical inundations of 
her principal river, prevented permanent burial of her dead, and hence the 
practice of embalming the human body and thus arresting putrefaction. 

The lakes of Moeris, which drained the marshy surface, thus diminishing 
miasmatic exhalations, also serve to point a commendable regard, in that 
early period of time, for the sanitary needs of the population. ‘The Cloaca 
Maxima of ancient Rome is the first great sewer on record, and achieved 
an important work in draining portions of the city, then marshy and unten- 
antable, but subsequently constituting the foundations of some of the noblest 
public structures. On the site of what was then a pestilential bog stands 
to-day the mighty Coliseum, the vast amphitheatre of Vespasian. No city 
of modern times, it may be safely asserted, has been so liberally flooded 
with pure water, as was Rome. ‘The remains of her mighty aqueducts in- 
dicate a sagacity and persevering energy rarely paralleled in any age or by 
any people. I omit mention of her splendid baths, and other important 
appliances for the maintenance of public health. 

The Middle Ages were characterized by a gross neglect of sanitary laws, 
and as the legitimate fruit of this apathy, epidemics of every description 
and violence ran riot. Since then the science of Public Hygiene has been 
steadily advancing, and has constituted an important branch of medical 
education on the European continent. One of the grandest illustrations of 
well directed energy in reclaiming a sickly district, is the city of St. Peters- 
burg, Russia, which was built on a low marsh, near the mouth of the 
Neva. The drainage of this site of a great city was accomplished by Her- 
culean labor, and no trifling loss of human life. To-day it contains its hun- 
dreds of thousands of inhabitants, and ranks with the healthiest, as it is one 
of the most magnificent of modern cities. 

We have cause for congratulation that in no part of the world is the sub- 
ject of Sanitary Science, in all its practical relations, attracting more atten- 
tion than in our own country. Over the entire land are to be found well 
organized Health Boards, either State or municipal, represented by men 
of science and comprehensive views, and each in its sphere doing a 
great work, destined to protect more than ever the health of the people. 
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Nothing is more certain than that sanitary measures faithfully carried out 
must result in improved health and prolonged life. Vital statistics establish 
the importance of hygienic precautions in promoting soundness and lon- 
gevity. 

“The mortality in Paris,” says. John Bell, “in the early part of the four- 
teenth century, has been estimated to be one in twenty ; whereas the average 
mortality of that city in the very poorest ward, in which poverty and desti- 
tution are extreme, was one in twenty-four, in the first third of the present 
century. The mortuary statistics of Geneva have been often quoted as 
illustrative of the advancement of sanitary science and the healing art. In 
an annual address, delivered more than twenty years ago, before the New 
York State Medical Society, and members of the Legislature at Albany, 
by Dr. Alexander H. Stephens, the increased duration of human life in 
modern times is thus demonstrated. 

“In the city of Geneva, in the sixteenth century, one individual in 25 
died annually. For the eighteenth century, one in 34; at the present time 
one in 46. With us the mortality is greater. I estimate it at one in 4o, 
the proportion of children being larger, and childhood being the period of 
the greatest mortality. In the British navy among adults, none of whom 
are very aged, the mortality is only about one in roo. Seventy years ago 
- the mortality in the British navy was one in every ro. In 1808, one in 30 ; 
1836, 1375 among 1,o00o —a diminution to less than a seventh of the rate 
in 1770. In the American army, with a corps of medical officers, not ex- 
celled by that of any other country, the mortality is little over two in 300 
per annum. In London, the mortality in the middle of the last century, 
was one in 32. In the year 1838, the mortality was one in 36. Within the 
last twenty years the mortality of Russia has been one in 27 ; Prussia, one 
in 36; France, one in 39.07 ; Holland, one in 39; Belgium, one in 43.01 ; 
England, one in 43.07 ; Sicily, one in 32 ; Greece, one in 30; Philadelphia, 
one in 42.03 ; Boston, one in 45 ; New York, one in 37.83.” 

These statistics, and those of more recent date, which might be quoted, 
are full of interest, and indicate the prodigious strides which have been 
made, both in hygiene and practical medicine. The importance of care- 
fully prepared tables in connection with every branch of public hygiene 
cannot be over-estimated. Among these may be prominently mentioned 
statistics of mortality, of reproduction, of sickness, accidents, and infirmity, 
of dwellings, of food, of animal life, and other subjects of vital importance 
in relation to health. 

Important as is the preservation of health and prevention of disease, 
both in regard to individuals and communities, and early as the subject 
forced itself upon human attention, public hygiene never, until a compar- 
atively recent period, assumed its deserved position, or became entitled to 
consideration as a distinct science. ‘The frequent and terrible invasions of 
epidemics, and the occasional increased violence of endemic maladies, 
stimulated energy and research in the discovery of suitable means to pre- 
vent or modify the ravages of these relentless foes to health and life. ‘The 
public mind became imbued with the imperative demand for such measures. 
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Boards of Health were everywhere established, the results of whose labors 
have been largely aided by successful researches in the kindred sciences of 
physiology, pathology, and chemistry. Who at this day questions the value 
of these local organizations? 

The idea of a central bureau of health is not perhaps altogether original 
with the author of this essay. More than fifteen years ago, an able treatise 
was issued from the English press, by Henry W. Rumsey, entitled ‘‘ Essays 
on State Medicine.” The original design of the work comprehended the 
establishment of a Central Sanitary Board under government direction. 
The scope of the treatise was at first very extended, embracing the “ bear- 
ings of preventive medicine upon the several questions of general legisla- 
tion, as education, public works, popular representation, agriculture, com- 
merce, etc., and to inquire how far hygienic principles had been, or might 
be recognized in the framing or execution of various measures of national 
inquiry and reform.” Since the publication of this work, England has 
organized a central health department, and is now seriously contemplating 
a ministry of public health. Prussia, under the direction of Bismark, is 
engaged in similar movements, while Germany has been long distinguished 
for her comprehensive national health code. The object of these efforts in 
Europe is what we desire to accomplish in this country, namely, the collec- 
tion of the largest amount of correct information upon every subject con- 
nected with the public health, and sow it broadcast over the land, for the 
benefit of the whole people. 

Regarding the constantly increasing sanitary wants of our country, its 
extensive geographical area and varieties of climate, its climatic zones 
marked by certain morbid peculiarities and endemic diseases, its hydrology, 
the thousand agencies and influences threatening its soundness, it occurred 
to me that our Government should advance among the first to conserve the 
health of its population, and avert the disasters which menace it. With 
this view, I prepared in 1871 the plan of a national bureau of health. This 
was subsequently submitted, as you are aware, at a meeting of sanitarians, 
representing the different sections of the country, assembled at New York, 
and indorsed by them in a series of commendatory resolutions. Since then 
an “ American Health Association” has been organized, embracing in its 
membership the leading scientists and sanitarians of the United States and 
Canada; and at their last meeting, a special committee, of which I am 
chairman, was appointed to report upon the “necessity for a national san- 
itary bureau.” I allude to these facts for the purpose of showing that I 
have not urged this subject prematurely before Congress, but after full and 
earnest interchange of views with others whose high standing entitles their 
views to credit and respect. 

At the last session the following bill was presented to the Senate, by 
Hon. Mr. Patterson, of New Hampshire, and referred to the Committee on 
Education and Labor. Little effort was made to pass the measure through 
Congress, preferring as I did, to leave it until the coming winter, with the 
hope that in the recess additional friends and agencies might be rallied to 
its support. It is proper to state that thus far it has encountered little op- 
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position. On the contrary it has the approval of many of the most intelli- 
gent of both Houses of Congress, and will at the proper time receive their 
earnest advocacy and support. 

The bill alluded to is entitled “A Bill to establish a Bureau of Sanitary 
Science,” and is as follows :— 

“ Be it enacted by the Senate and House of Representatives of the United 
States in Congress assembled, that there shall be established at the seat of 
Government of the United States, and attached to and under the direction 
of the Department of the Interior, a bureau, to be denominated a National 
Sanitary Bureau, the general design and duties of which shall be to acquire 
and diffuse among the people of the United States useful information on sub- 
jects connected with the preservation of the Public Health, and to aid in the 
establishment and management of efficient sanitary and quarantine systems 
and regulations throughout the several States and Territories of the United 
States. 

“Section 2. That there shall be appointed by the President of the United 
States, by and with the advice and consent of the Senate, an officer to be 
known as the Commissioner of the National Sanitary Bureau, who shall be 
the chief executive officer of said bureau, and who shall receive for his com- 
pensation a salary of dollars per annum. 

“Section 3. That it shall be the duty of the Commissioner of the National 
Sanitary Bureau to acquire and preserve in his bureau all information which 
he can obtain by means of books and correspondence, and by practical and 
scientific experiments (accurate records of which experiments shall be kept 
in his office) by the collection of statistics, and by every other means in his 
power, concerning the following subjects :— 

“Medical geography, including climates, marine or littoral, upland or 
inland, mountain; their diseases, including thoracic and glandular zone, 
intermittent zone, gastric zone ; hydrology, including saline, alkaline, cha- 
lybeate, hot springs. 

“Diseases of animals and cereals, including cattle plague, rot in sheep, 
cerebro-spinal meningitis in horses, rust in wheat, potato rot, rye and corn 
fungi, with soil analyses. 

“ Diseases of artisans, from in-door confinement, overcrowding, and 
absence of sunlight, from contaminated atmosphere by mechanical impuri- 
ties (cotton, wool, dust, etc.), from chemical impurities (mechanical vapors, 
arsenic, phosphorus, lead, and various pigments) ; diseases of other callings 
and professions. 

“Certain zymotic diseases, including typhus, scarlatina, rubeola, their 
causes and prophylaxis ; small-pox, cholera, yellow fever, including causes, 
prophylaxis, or modification ; investigation of all questions bearing upon 
vaccination, as a preventive or modifier of small-pox; the adoption of 
suitable means of procuring, preserving, and distributing to physicians and 
public institutions, free of charge, vaccine matter of unquestioned purity ; 
the investigation of cholera and yellow fever, their causes and prevention ; 
and the collecting, digesting, and distributing information on these subjects. 

“ The registration of mortuary statistics, including color, sex, race, etc. 
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“The causes of disease, including the nature of disease germs, aerial, ani- 
mal, and contagious. 

“The best means of preventing the ingress of foreign epidemics, and of 
extending aid to State quarantines. ‘The proper sanitary condition of vari- 
ous modes of public conveyance on land and water. 

“Sewerage and nuisances in general. Proper sanitary regulations as to 
the transportation of persons affected with contagious diseases. 

“The sanitary condition of public schools, hospitals, charities, manufactu- — 
ries, etc. ; and proper regulations for the preservation of health therein, 
including hours of study, in proportion to age, air, space, ventilation, heat, 
light, vaccination, etc. 

““Unwholesome food and drink, with the means of preventing and: cor 
recting the use of the same. 

‘“ Chemistry, microscopy, mechanics in their relations to various subjects 
of investigation. 

“The collection of a library for said bureau, to consist of standard works 
on all subjects of Public Hygiene ; reports of Boards of Health, Superin- 
tendents of Quarantine, Public Officers, and others on sanitary matters ; 
pamphlets, essays, original papers, etc. 

‘Section 4. That it shall further be the duty of the Commissioner of the 
National Sanitary Bureau to make annually a general report in writing of his 
acts to the President and to Congress, in which he may recommend the 
publication of papers forming part of, or accompanying his report; to 
make special reports on particular subjects whenever required to do so by the 
President, or either House of Congress, or when he thinks the public neces- 
sity demands it ; to direct and superintend the expenditure of all moneys, 
appropriated by Congress for the support of said bureau, and render full and 
accurate reports thereof ; and the said Commussioner may send and receive 
through the mails, free of charge, all communications and other matter per- 
taining to the business of his office, not exceeding in weight thirty-two 
ounces. [This was written before the law abolishing the franking privilege. ] 

‘Section 5. That there shall be appointed for duty in said National Sani- 
tary Bureau whatever additional officers are required, including a chief clerk, 
chemists, experts, etc., whose salaries shall be ,and who shall, 
together with the Commissioner, give bonds for the faithful performance of 
their duties.” | 

In this plea for the public health, it seems wholly unnecessary to enter 
upon any elaborate argument as toits importance. Few will have the hardi- 
hood to call in question the vital necessity of preserving the health of the 
nation, upon which, in no small degree, depends its mental and moral ele- 
vation in peace, as well as its prowess and renown in war. 

While true that local health boards have done much, and able sanitarians 
have been earnest in their work, it cannot be denied that the country needs 
a grand central institution which shall give direction, by its investigations 
and results, to subordinate sanitary labors. ‘The Bureaus of Education 
and Agriculture suggest, in order to render the arrangement symmetrical 
and perfect, a Bureau of Sanitary Science, representing the skill, ability, 
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and learning of the nation in a trained corps of officers and experts, who 
shall devote themselves exclusively to the advancement and success of 
their respective departments. A scientific national organization is needed 
for the general record of statistics bearing in any degree upon the public 
health and safety ; to determine the causes of disease and mortality, and 
the relative value of the several ascertained causes in producing debility 
and deterioration of the race ; to examine into the comparative influence 
of various trades and occupations upon health and longevity, including the 
maladies and injuries peculiar to special occupations, and their relative ul- 
terior effect upon families and posterity, as well as all known circumstances 
and precautionary expedients which have been or may be found to lessen 
the hazard of insalubrious employments, rendered more necessary by con- 
stantly developed new arts and industries demanded by the progressive 
spirit of the age ; to examine into the nature, quality, and variety of ordi- 
nary diet, the best method of preparing and preserving victuals, the liability to 
vitiation, deterioration, or adulteration of food, and the means of correcting 
these mischiefs ; to determine the comparative advantages of various kinds 
of nutriment and beverage under differing circumstances, or to show what, 
on the whole, conduces most to the bodily soundness and efficiency of the 
laboring classes ; to carefully investigate climate and meteorology, inquire 
how the various phenomena and climatic conditions embraced under these 
heads influence the structure and life of man, and thus deduce the best 
means of preventing disease and prolonging the term of human existence ; 
to inquire into the history, nature, and cause of epidemics, collect facts and 
opinions respecting their origin, diffusion, severity, duration, and, from a 
thorough investigation into all modifying conditions and circumstances, 
teach the best method of preventing or rendering less aggravated the 
spread of these formidable maladies; to collect and carefully record all 
facts of importance in connection with vaccination as a preventive of 
small-pox, and also to procure and promptly distribute to physicians and 
public institutions throughout the United States, free of charge, vaccine 
matter of unquestioned purity ; to collect all information of value in refer- 
ence to the diseases of animals and cereals ; to collect, arrange, and dis- 
tribute statistics of mortality, of reproduction, sickness, accident, and in- 
firmity ; to register the temperature, pressure, tension, elasticity, humidity, 
and ozone of the atmosphere ; to consider the ventilation and purification 
of dwellings, public buildings and towns, the removal of nuisances, the 
water supply, drainage and sewerage ; the safety of navigators and emi- 
grants ; proper construction, ventilation, heating, and hygienic regulations 
of hospitals, and public charities. 

These constitute some of the principal topics to be considered by the 
proposed Bureau. The people should be educated by the unreserved pub- 
lication of facts and discoveries affecting health, and to this end we need 
a comprehensive system of inquiry by a corps of trained, experienced, and 
unbiased scientific observers, acting under the generous support and direc- 
tion of a liberal and beneficent government. 

The value of the labors of such a Bureau cannot be computed, embracing, 
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as they will, topographical, meteorological, mortuary, reproductive sta- 
tistics, as well as those having reference to food, its production and con- 
sumption, epidemic and zymotic diseases, and many other subjects of great 
sanitary moment. The regulation of quarantine by preventing the ingress 
of foreign epidemics, and the extending aid to State quarantine, are among 
not the least of its important provisions ; while its effect in vitalizing the 
various health boards of the country, harmonizing their plans of operation, 
and diffusing practical information among the people, cannot fail to exert 
a powerful influence upon the public health. 

Among the measures of practical importance proposed by it, is the pro- 
duction and preservation of pure vaccine virus, and its liberal distribution, 


free of charge, to all parts of the country. This feature in itself would 


compensate in its results for the labor and expense of constructing the 
Bureau. The field of its usefulness is indeed most extensive, and cannot 
be thoroughly comprehended by any brief discussion of its merits. 

No institution, however valuable, escapes opposition, and hence there are 
to be found those who enter objections against the establishment of a San- 
itary Department under direction of the Government ; but the opposition is 
exceedingly limited, and by no means virulent. The admitted importance 
of the objects proposed, silences the spirit of antagonism. Its great pur- 
poses command respect; they come home to every man’s fireside, to his 
own person, and enter appeals in its behalf which cannot, and will not be 
successfully resisted. A prominent objection urged is the old one, that the 
General Government has no right to assume to do what belongs exclusively 
to the States, or to encroach upon their exclusive legislative powers. The 
same argument was fiercely arrayed against the establishment of a Bureau 
of Agriculture, and more recently that of Education. In what respect does 
either of these Bureaus interfere with State legislation? It is clear that 
they furnish aid to the States, contributing largely to their prosperity. 
What a flood of useful information on the subjects committed to them do 
not these government institutions diffuse annually among the people, and 
where will you find an intelligent agriculturist or educationalist who would 
be willing to have either of these abolished, because of any fancied inter- 
ference with that sensitive bugbear, “State rights’’?? The object of the 
Sanitary Bureau would be chiefly one of supervision, and the diffusion of 
information upon subjects intimately allied to the physical health, mental 
development, and consequent prosperity and happiness of the nation. 

And yet there would seem to be exigencies in which the interference of 
Government must be regarded as an admitted duty, for the same reason 
which justifies the maxim “ zzter arma silent leges ,” when the Republic is 
in danger. When, for example,. cholera, rinderpest, or any other fearful 
epidemic, sweeps through the land, and the essential precautions are neg- 
lected by some of the States to the great peril of the rest a general law 
protecting the people of all the States, by preventing the transportation of 
diseased cattle and other sources of contagion, will not only conserve the 
public safety, but relieve the State of enacting what might be regarded as 
an unjust and odious statute by the parties aggrieved. ‘Talk of State rights 
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and such a connection! It is the right, forsooth, to suffer ourselves, and 
to inflict disease upon others, versus the unauthorized exercise of power, 
if you please, to prevent both calamities. An able article which appeared 
some months ago in one of the papers of this city, in vindication of the 
National Sanitary Bureau, from the pen of an accomplished Hygienist 
(Dr. J. R. Black), who has made a number of valuable contributions to the 
“Science of Health,” thus alludes to the objection that this Bureau would 
require authoritative legislation. “That,” says the Doctor, “is precisely 
what is needed to protect the people of the United States against some 
horrible pestilences which are brought upon our shores every few years. 


If we had had enlightened legislation, with prompt and decisive measures 


a few years ago, when cholera made its appearance in the East, the West- 
ern, as well as the Eastern cities would have been spared the infliction, or 
at least in none of them would it ever have assumed the proportions of an 
epidemic. Cincinnati would not have been scourged, her trade paralyzed, 
and untold misery and anguish brought upon her people. That epidemic, 
from the lack of sanitary authority, and of intelligent, cooperative action, 
such as experts only can give, cost you more in six months than a Sanitary 
Bureau would cost in a hundred years. Had these things been, you would 
then have known, too, that sanitary science was capable of stamping the 
disease out as was done years ago by Pettenkofer in several towns of 
Germany ; by Budd in Bristol, England; Dr. E. Harris in New York, and 
Hamilton on Blackwell’s Island. Hampered as these sanitarians were by 


want of authority, they yet succeeded in completely stamping out the dis- 
ease in a very short time, except in New York, where fresh cases were 


brought into the city almost every day, with the conditions extremely favor- 


able for its extension, and yet the disease was kept down by the efforts of 


the Sanitary Board, and never became epidemic. In a letter from Profes- 


sor F. H. Hamilton, he states that he asked of the Commissioners of 


- Blackwell’s Island for complete control of the island for four days, in which 
period he promised to extinguish the cholera there, a promise which he 


successfully accomplished, as the Commissioners have acknowledged over 
their signatures. 
“ A remarkable illustration of what sanitary scienceis capable of accom- 


_plishing when backed by authority, was shown during the late war, in the 
Department of the Gulf, under the command of General Butler. During 
the occupation of New Orleans by the Federal forces, for more than two 
years, although about one hundred thousand unacclimated soldiers were 
stationed, or passed through the city, not a single case of yellow fever 
% originated among them. The permanent residents of the city were aston- 
ished at a salubrity and an exemption from fever, such as they had never 
before known. Ignorant and corrupt municipal authorities had a practical 
exhibition of the wonders a little vigor and knowledge can perform, when 








i 


‘ properly directed. To those familiar with sanitary matters, it appears 
"singularly disgraceful that the laws of our land do not put into practical 
"operation the most elementary principles of hygiene, by protecting the 


community against preventable infectious diseases. A few individuals, a 
34 
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few towns, or a few cities, a few states, cannot protect themselves in this era 
of rapid intercommunication. The times are changed, the world pro- 
gresses, and wise legislators will not overlook the one, or neglect to recog- 
nize the other, even if timid conservatives and blatant politicians cry out 
with anger at every step the world makes forward.” 

It is gratifying to know that the plan of a National Sanitary Bureau has 
been approved by prominent sanitarians in every part of the country, as is 
evident from the hearty indorsements which have from time to time ap- 
peared in the public press. Among these I may be allowed to mention that 
of our own talented and widely esteemed President, Dr. Stephen Smith, 
who thus alludes to the subject in a letter to the “New York Evening 
Post.” Like everything he writes the communication is terse, intelligible, 
and to the point. ‘I know nothing,” he remarks, ‘‘ of Senator Patterson’s 
bill, except what recently appeared in a morning paper, but judging from 
that of its general scope and purpose, I have no doubt of its importance. 
A Bureau of Public Health in the Interior Department, devoted to the col- 
lection of information in regard to the diseases peculiar to localities and 
their local causes, and of the progress, course, and prevalence of contagious 
diseases and epidemics abroad and at home, and the diffusion of such 
information among Boards of Health in all parts of the country, and among 
the people at large, would be of incalculable value. Such a bureau could 
furnish accurate information to every citizen as to the diseases peculiar to 
any locality in the United States to which he was about to remove. It could, 
as in England, by its timely advice, secure the cooperation of all the health 
authorities of the country in the adoption and execution of measures of pro- 
tection against approaching or prevailing epidemics ; and finally, by its 
daily information of the location and progress of pestilential diseases, it 
could forewarn communities which lie in their course and enable them to 
make timely preparation against the invasion of these scourges. Epidemics 
like cholera, yellow fever, etc., have as fixed laws governing their course 
and progress as the storms, and a central bureau at Washington, as accu- 
rately informed of the daily progress of such epidemics, as the Signal Service 
Bureau is of the course and progress of storms, could with quite as much 
accuracy foretell their appearance at a given locality. ‘The late epizootic 
among horses spread over the country by easy but definite stages, like a 
wide reaching storm ; in its progress it was governed by what was peculiar 
to that class of epidemics, and which could be determined by means of as 
accurate observation, as are employed in determining meteorological phe- 
nomena. 

‘A bureau which could thus display its ‘danger signals’ of approaching _ 
pestilences, and by enabling communities to make suitable preparation, 
could arrest the progress of the hordes of roving epidemics which decimate 
our cities and villages, would certainly be of a pecuniary value equal to the 
cost of sustaining such a service. Whatever may be the fate of this attempt 
to organize in the General Government a department devoted to the preser- 
vation of the public health, by the collection and diffusion of information 
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relating to our indigenous diseases, and of the epidemics which so frequently 
overrun the country quite unobstructed, the day is not distant, when the 
public sentiment of the United States, as of Great Britain, will demand that 
the measures for promoting the health of the people shall not be less effec- 
tual than those promoting agriculture and education.” 

I cannot conclude this part of my subject without referring with unusual 
gratification to an admirable address on the importance of sanitary science, 
and some of the relations of the medical profession to education by Dr. C. 
R. Agnew, President of the Medical Society of the State of New York. It 
is cheering to find a representative member of the medical profession of 
Dr. Agnew’s high character and standing, boldly asserting the importance 
of Public Hygiene, and urging the earnest cooperation of physicians in the 
great work so nobly presented by the various health boards of the country. 
He alludes to the various reports of the health associations of the different 
States and cities as evidence of the rapid development of Sanitary Science. 
After alluding to the course of sanitary legislation in Europe and his own 
State, he invokes the earnest labor of the country Medical Associations, and 
insists that every county society should have an able, industrious standing 
committee constantly at work gathering knowledge of the health questions 
affecting the neighboring populations, so that out of the combined labors of 
these societies, and the inevitable effect produced upon the popular mind, 
would grow an influence guided by intelligence, that would soon bring every 
rural district, hamlet, town, and city under the life saving operation of ade- 
quate legislation. In referring to the effort to establish a National Sanitary 
Bureau, he remarks : — 

“Tt is a most cheering indication of progress to know that a bill has been 
introduced into the Senate of the United States, for the establishment of a 
Bureau of Sanitary Science.” 

“We would recommend,” he continues, “that this society take becoming 
action to express its approval of so desirable a measure, and by such expres. 
sion of approval, if by no other means, give willing aid to the grand object 
which the act has in view.” 

‘The committee of the society appointed to consider such portions of the 
introductory address of the President, as suggested action on the part of the 
society, in regard to hygiene, after urging compliance with his valuable 
recommendations, says ‘“‘as a legitimate sequence of the growth of sucha » 
system in the collection of facts, a central bureau at Washington will give 
more authorized expression to such principles.” 

In concluding this paper I feel painfully sensible of the imperfect manner 
in which the claims of the subject have been presented. Indeed little more 
has been accomplished than to furnish for your consideration the outlines of 
the plan, and the arguments of others rather than my own. Fortunately the 
value of a National Health organization is so apparent, and appeals so 
directly to the good sense of every intelligent and humane citizen of the 
land, that an attempt to argue its importance seems wholly unnecessary. 

In preparing the bill now before Congress, I can truthfully aver, that I 
have been prompted by no interested motives, but an earnest desire to pro- 


tes 
ry 


mote the health, and consequent prosperity of the nation. I sincerely 
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believe no more important measure can occupy the attention of Congress, 
The establishment of such a department will reflect credit upon our legis- 
lators, upon the administration under whose rule it is inaugurated, and result 
in untold blessings to the country, and indeed to the whole civilized world. q 


af 
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WATER SUPPLY OF CITIES. 





REPORT UPON THE SANITARY CHEMISTRY OF WATERS, 
AND SUGGESTIONS WITH REGARD TO THE SELEC- 
TION OF THE WATER SUPPLY OF 
TOWNS AND CITIES. 


By. C. F. CHANDLER, Pu. D., M.D., LL. D., 


President of the New York Board of Health, and Professor of Chemistry in the School of 
Mines, Columbia College. 


THE water supply of towns and cities may be derived from wells, ponds, 
or rivers. 

Wells are either shallow or deep. Shallow wells are usually ofenx, from 
ten to sixty or more feet in depth, and from three to ten feet in diameter. 
' Recently, shallow closed “ tube” or “driven ” wells have become quite pop- 
ular in many localities. These wells are obtained by driving an iron tube, 
an inch or more in diameter, into the ground, till a water-bearing stratum is 
reached. A pump is then attached and a supply of water is pumped up 
through the tube. 

Deep or artesian wells are bored through successive strata often many 
hundred feet, and even one or two thousand feet deep; the water either 
flowing from them spontaneously or being raised by pumping. 


I. NATURE OF THE IMPURITIES CONTAINED IN WATER. 


1. SPRING WATER. — Water being a great solvent,.dissolves to some ex- 
tent, whatever it comes into contact with. Even atmospheric waters, the 
rain and melted snow, are not pure. Rain, as it falls through the air, washes 
out the solid particles of dust, and the germs of animals and plants. And 
in addition to these it dissolves the oxygen, the nitrogen, carbonic acid and 
ammonia of the atmosphere, —a greater proportion of the oxygen than of 
the nitrogen. The air which is dissolved in water is much richer in oxygen 
than ordinary atmospheric air. The absolute quantity is very small. Twenty- 
five cubic feet of water take up only one cubic foot of oxygen. 

Water which is collected from roofs in the city is never pure. It contains 
gases which are only developed in cities, sulphur compounds, products of 
the combustion of coal, chemical operations, etc. After thunder-storms, 
the rain water is always found to contain minute quantities of nitric acid 
produced by the electric discharges, which cause the oxygen and nitrogen 
of the air to unite. Rain water almost always contains a little organic mat- 
ter, causing it to become putrid when kept for some time. 

Terrestrial waters are always impure. Rain falling upon the earth’s sur- 
face is absorbed by the porous soil, and the materials of which the soil is 
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composed being to a greater or less extent soluble, the water becomes con- 
taminated with mineral matter. The character of spring water, therefore, 
depends upon the character of the soil through which it has passed before 
it issues as a spring. In New England, where the rocks are granitic, and 
the minerals chiefly quartz, feldspar, and mica, water is extremely pure. 
But in limestone countries, where carbonate of lime and magnesia abound, 
we find the spring waters largely contaminated with these substances. 
These carbonates are rendered soluble in water by the carbonic acid present, 
which forms bicarbonates with them. To such solutions of bicarbonate of 
lime are due many curious phenomena in nature. 

On boiling solutions of bicarbonate of lime and magnesia, the excess of 
carbonic acid is expelled, and the carbonates having no longer a solvent are 
precipitated. In this way incrustations are formed in tea-kettles and steam 
boilers. 

Spring water is generally very clear, although it may be quite impure. It 
holds its impurities in solution. The soil through which it has passed, al- 
though it has conferred upon it its impurities, has at the same time filtered 
it, and thus rendered it clear and sparkling. As it comes from below the 
surface, it is generally cool. For these reasons spring water has always been 
highly prized. 

Ordinary spring waters always contain salts of the alkalies and alkaline 
earths: chlorides, sulphates, and bicarbonates of potassa, soda, lime, and 
magnesia. ‘The most common salts are the chlorides of potassium and 
sodium, the sulphates of soda and lime, and the bicarbonates of lime and 
magnesia. 

Besides these alkaline and earthy salts, we almost invariably find silica, 
the substance of quartz, to the amount of a grain or less ina gallon. The 
total quantity of dissolved impurities in ordinary spring waters varies from 
one or two grains to eighty or ninety grains in one U. S. gallon of two hun- 
dred and thirty-one cubic inches. 

Hard and Soft Waters. — Lime salts in water are the cause of what is 
called hardness. They decompose the soap used in washing, forming a floc- 
culent insoluble compound, and destroying its detergent properties. In 
Glasgow, the saving to the people in soap, due to the introduction of the 
pure water of Loch Katrine, in place of the hard well waters previously 
used, is said to amount to one hundred and eighty thousand dollars per 
annum. | 

As bicarbonate of lime is destroyed by boiling, with the formation of in- 
soluble carbonate of lime, which does not act on soap, it is said to produce 
temporary hardness, while sulphate of lime, which is not affected by boiling, © 
produces permanent hardness. . 

Organic Matter.— Another impurity which is always present in water, but 
whose exact chemical character has not been fully determined, is organic 
matter. This is a collective term for a great many different substances de- 
rived from decomposing vegetable and animal matters. 

Humic, ulmic, crenic, and apocrenic acids, are the names which have been 
given to harmless products which result from the decomposition of vegetable 
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matters, and which are probably always present in spring waters. The ob- 
jectionable organic matters derived from animal decomposition rarely occur 
in the waters of springs. 

Living Organisms. —In addition to the soluble and suspended impurities 
already mentioned, we find living organisms in water, animals and plants. 
These animals, when magnified uy the microscope, are very frightful in their 
appearance and motions, nt they are not really objectionable. The plants 
even exercise a purifying influence on the water. It is stated by a celebrated 
English author, that the providential spread of the American weed Azacha- 
ris Alcinastrum, has saved thousands of lives by the purifying influence 
which it has exerted on the water-courses in certain districts in England. 
These plants liberate oxygen which attacks poisonous dead organic matter 
and destroys it, thus ridding the water of its most dangerous impurities. 

It occasionally happens, however, owing perhaps to some peculiarity of 
the season, that microscopic animals or plants multiply to such an unusual 
extent in the waters of lakes or rivers as to produce serious annoyance. This 
occurred some years ago in the Croton Lake. The subject was investigated 
by Dr. John Torrey, who reported the presence of myriads of animalcules, 
which by their death and decomposition communicated to the water a dis- 
agreeable taste and odor. 

It may be considered as fully established that the ova of entozoa (the eggs 
or embryos of parasitic worms) gain, sometimes, entrance to the body by the 
water we drink. We have no reason to believe, however, that the animal- 
culz in the Croton, Ridgwood, and other city waters of the United States, 
are such embryos ; or, in fact, that they are in any way objectionable. 

In Iceland, however, it is stated that one sixth of the deaths are caused 
by hydatids in the liver. These are the larval forms of the taenia, or tape- 
worm of the dog. Young leeches, contained in drinking water, sometimes 
fix themselves on the pharynx. Ina march of the French in Algiers, four 
hundred men were in the hospital at one time from this cause. 

2. WELL WATER. — Ordinary open wells are supplied partly by springs 
and partly by surface drainage. The water usually contains the alkaline and 
alkaline earthy salts of spring water ; the total quantity of mineral matter 
and the relative proportions of the various salts depending upon the nature 
of the soil. In the neighborhood of dwellings the proportion of chloride 
of sodium or common salt is generally increased by the drainage of house 
refuse, which also leads to the contamination of the water with the products 
of the decomposition of animal matters such as salts of ammonia, nitrites, 
and nitrates. In many cases, from the proximity of cesspools and privy 
vaults, the water becomes contaminated with filtered sewage, matters which, 
while they hardly affect the taste or smell of the water, have, nevertheless, 
the power to create the most deadly disturbances in the persons who use the 
waters. 

In the neighborhood of graveyards the water of wells is often impreg- 
nated with animal matters from the recently filled graves. As long ago as 
1808 it was decreed in France that no one should dig a well within one hun- 
dred metres of any cemetery.* 

1 See article by Jules Lefort in American Chemist, vol. ii., p. 448. 
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The water of driven wells does not differ in any respect from that of open 
wells in the same localities, except in cases'where there is near the surface 
a bed of clay or “hard pan,” impervious to water. When such a stratum is 
penetrated by the tube, and the water is drawn from beneath it, the well is 
somewhat protected from surface drainage. 

Artesian wells are in some localities of the greatest economic and sanitary 
importance, yielding water where it could not otherwise be obtained at all, 
or pure water, when the shallow surface wells are too impure for domestic 
use. The former case is illustrated in the Lybian desert, where there are no 
rivers or springs, and upon which rain never falls: the latter case in the city 
of London, where the surface wells are contaminated by sewage, while the 
artesian wells, four or five hundred feet deep, bring up from the chalk beds 
below a very pure water. 

One of the most celebrated fresh water artesian wells is that at Grenelle, 
a suburb of Paris. It is 1798 feet deep, cost $72,500, and supplies nearly 
900,000 gallons daily. The water is received in a reservoir near the Pan- 
theon, and distributed to the adjacent parts of the city. 

Deep artesian wells, though free from organic impurities, often contain so 
much mineral matter as to give them medicinal qualities. Thisis the case 
with Dupont’s artesian well in Kentucky. 

3. Ponp, LAKE, AND RIVER WaTERS. — Pond, lake, and river waters, al- 
though containing the same mineral impurities, are generally purer than 
spring water, for the reason that while those bodies of water receive the 
waters of springs, they also receive a considerable quantity of water which 
has simply run overv the surface of the earth. When a shower comes up, a 
portion of the water goes through the soil and issues as a spring ; but a 
large portion of it runs over the soil, and goes into the lakes and rivers 
without taking with it much mineral matter. For this reason the waters of 
lakes and ponds are much purer than those of the springs in the same 
locality. One of the purest waters known is the water of the River Loka in 
Sweden, which contains only one twentieth of a grain of impurities in a 
gallon. Rivers are more likely to be charged with suspended impurities, for 
the reason that their waters, which have not been filtered through the soil, 
carry with them a certain quantity of mud and organic matter. That is 
what we see in Potomac water ; it has had no opportunity to settle, and has 
not been filtered out. When water flows into lakes and the sediment 
subsides, it becomes clear. But in streams where the water runs rapidly, it 
has no opportunity to deposit its sediment, and it often appears very turbid. 
The water of the Mississippi contains forty grains of mud per gallon; and it 
is estimated that this river carries 400,000,000 tons of sediment per annum 
into the Gulf of Mexico. The Ganges is said to carry down 6,368,000,000 
cubic feet annually. This transportation of mud in suspension has pro- 
duced large deposits at the mouths of these rivers. All of the State of 
Louisiana, and considerable portions of other States which border upon the 
lower Mississippi, have been formed by the deposition of these sediments 
brought from higher levels. This mud is rich in plant food, and the land 
which it produces is very fertile. The Mohawk flats are famous for their 
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fertility ; and the annual overflow of the Nile is the chief reliance of the 
poor Egyptians who cultivate the fields enriched by its sediments. 

Rivers flowing through populous districts and receiving the drainage of 
the towns on their banks, often become contaminated with sewage to such 
a degree as to make them positively offensive, and dangerous to those who 
drink their water. 

The waters of ponds are more largely supplied by springs; they are gen- 
erally clearer than those of rivers, as the suspended impurities subside. 
They often exhibit more or less color, due to peaty matters held in solution. 
This is specially the case in the Dismal Swamp, and in new reservoirs ; 
such matters are entirely harmless. 


II.—- EFFECT OF THE IMPURITIES CONTAINED IN WATER. 


I. MINERAL ImpuRITIES. — The quality of the impurities is more impor- 
tant than the quantity. It is found that five or six grains of lime or mag- 
nesia render water unfit for the cooking of leguminous vegetables. On the 
other hand, it is a great advantage in making tea or coffee to use water of 
about “five degrees of hardness ; that is, containing about five grains of 
carbonate of lime or its equivalent in the gallon. A person of very nice 
taste can tell the difference in tea or coffee made with water in which the 
difference is not more than two or three grains of lime or magnesia to the 
gallon. Itis on this account that certain wells have a great reputation as 
“tea wells.” In olden times there were two or three such wells in New 
York, and a boy was kept by the corporation to pump water for the benefit 
of the natives. The fine flavor of the tea made with such water is due to 
the fact that the five or six grains of carbonate of lime prevent the water 
from dissolving the astringent matter contained in the tea, without inter- 
fering with the extraction of the theine and the other desirable constituents 
of the leaf. 

Magnesia in large quantities is objectionable, as are also lime salts. 
They are liable to cause dyspepsia. It is said that horses acquire a rough 
coat if supplied with water containing a large quantity of sulphate of lime. 
Goitre and cretinism are attributed to these impurities in the water; at 
least the facts observed make this reference extremely probable. The 
goitre appeared in the Durham jail, afflicting a large proportion of the con- 
victs. The spring water with which they were supplied was analyzed, and 
found to contain seventy-seven grains of lime and magnesia salts per gallon. 
On substituting for this a water containing only eighteen grains of these 
salts, it was found that the old cases rapidly improved, while no new cases 
made their appearance. In the limestone districts of England, Switzerland 
and central New York, this goitre has been traced over considerable areas, 
At Goruckpoor, in India, where the waters are quite calcareous, ten per cent. 
of the adults are afflicted with goitre, and many of the children are cretins. 
Even the cats and dogs are said to be afflicted with cretinism, which is a 
kind of idiotic insanity. It is a curious fact that in Ireland, on the Water- 
ford side of the Suir, where sandstones and slates prevail, goitre and cretin- 
ism are almost unknown, while on the Kilkenny side, where limestones 
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abound, goitre is not uncommon. Perhaps the idiotic behavior of those 
famous Kilkenny cats is attributable to the calcareous impurities of the water 
with which these unfortunate quadrupeds slaked their thirst. | 

With regard to the total quantity of impurities admissible in good drink- 
ing water, the sanitary congress which met at Brussels decided that water 
containing more than thirty-five grains of impurity in one gallon is not 
wholesome, and that there should not be much more than one grain of or- 
ganic matter. Thirty-five grains is a large quantity for city water, though 
well waters frequently contain more. 

More recent investigations have shown that moderate quantities of these 
compounds are actually desirable, at least this is claimed by some of the 
most distinguished authorities in England, where the subject of water sup- 
plies for cities has been most carefully studied. Dr. Letheby has carefully 
examined the connection between the quantities of lime and magnesia salts 
contained in the waters used in sixty-five English and Scotch cities and 
towns in connection with the rates of mortality. For convenience of com- 
parison the waters are rated according to their hardness, represented in 
grains per gallon of carbonate of lime, or its equivalent in soap-destroying 
compounds. 


Table showing hardness of the Water Supply and the Death Rate. 





Average Death rate 


Hardness. Number of Towns. per 1,000. Average Hardness. 
Over ioc. ©. ; ; ; : 25 21.9 16. 
_10° to 6° . . 4 . 17 24.9 8. 
0240 22: 4 ghee fobs , 15 26.3 3.8. 
2° and under . : . : 8 28.5 1.31 


It would certainly appear from these figures, that waters containing earthy 
salts in considerable quantities are preferable to very soft waters. Even if 
this generalization of Dr. Letheby is not fully sustained, the old theory, 
which demanded the softest water possible, can hardly stand in opposition 
to these facts. 

2. ORGANIC MATTER. — The organic matter of a purely vegetable origin, 
such as occurs to the extent of one, two, or three grains per gallon, in 
country springs and wells, or in ponds and rivers, even when it contributes 
a tint of yellow to the water, is entirely harmless and unobjectionable. 
The nitrates, nitrites, and ammonia salts found in wells in densely peopled 
towns are themselves harmless, but their presence proves the contamination 
of the water with the products of decomposition of animal refuse, and should 
always be viewed in the light of a warning of the presence of impending 
danger. 

3. ANIMAL ExcreTA.— The products of the decomposition of animal 
matter in water, is, however, by far the most objectionable impurity. Or- 
ganic matters, produced by the decomposition of vegetable substances, are 
not especially dangerous, but the products of decomposing animal substances 
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are highly dangerous, even when in minute quantities. These impurities do 
not make themselves apparent to the taste. On the contrary, such waters 
are frequently considered unusually fine in flavor, and persons go a great 
distance to procure them. Nevertheless, they contain an active poison. 
Many diseases of the most fatal character are now traced to the use of water 
poisoned with the soakage from soils charged with sewage and excremental 
matters. Sudden outbreaks of disease of a dysenteric character, are often 
caused by an irruption of sewage into wells, either from a break in the 
sewer or cesspool, or from some peculiarity of the season. Such contam- 
ination of the water is not indicated by any perceptible change in the appear- 
ance of the water. The filtered sewage, clear and transparent, carries with 
it the germs of the disease. Ata convent in Munich, thirty-one out of one 
hundred and twenty-one of the inmates were affected with typhoid fever. It 
was found upon investigation that the well was polluted by sewage, and the 
disease disappeared as soon as the proper repairs were made. 

At Pittsfield, Mass., the typhoid fever suddenly broke out in a large 
boarding-school for young ladies. ‘The water was found to be contaminated 
with sewage owing to a leak in the cesspool. 

At Edgewater, on Staten Island, in 1866, the inmates of a small block of 
houses were afflicted with typhoid fever, several deaths occurring. On mak- 
ing investigation, the health officers found that a neighbor, through whose 
land the underground drain passed, had taken the liberty of closing up the 
drain, thus sending its contents back upon this block of houses, contaminat- 
ing the well, and thus actually murdering the unfortunate victims with sewer 
poison. 

Dr. Stephen Smith, your distinguished president, describes an interesting 
case that came to his knowledge. He visited an old schoolmate, a clergy- 
man, in the country, and in the course of convexsation his friend told him of 
a family in which typhoid fever had made its appearance, five members hav- 
ing already. died, while another was then fatally sick. ‘The physician called 
the attention of his friend to the fact that typhoid fever is now attributed to 
the poisoning of the water by animal refuse. This was new to his friend, 
the clergyman, who had not thought of attributing it to anything else than to 
the visitation of Providence. They went together to visit the locality, and 
found the house situated on an elevation, with all its surroundings admirably 
arranged for health. One readily believed the statement that there had not 
been a case of sickness in the house for twelve years. A few weeks before 
the fever appeared, when the laborers on the farm were busy taking in the 
crops, one of the valves of the pump got out of order. Being unable to get 
their usual supply of water, and being too busy to send for the pump-maker, 
they sent a man down to a neighboring spring to draw water, who finding 
‘that it was not easy to dip the water of the spring, from the shallowness o 
the pool, drew his supply from a brook near by. From this source the fam- 
ily was supplied for two or three weeks. This stream, higher up, ran 
through several farm-yards and received the surface drainage. ‘The first 
symptoms of poison by this water were a slight nausea and mild diarrhoea 
after several days, typhoid fever in its worst form was ushered in. Of the 
entire family but two escaped an attack, and they did not use the water. 
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It is a common saying in villages and towns that “ there was health in the 
_ old houses, while there is death in the new.” This is owing to the fact that 
when villages were first settled, the houses were supplied with water from 
the springs on the hill-side, while, as the dwellings multiplied in number, 
these sources of supply proving insufficient or too distant, wells were sunk 
in the valley, which, of course, received the drainage of the locality. Hence: 

diseases such as typhoid and typhus fevers, diphtheria, etc., which were 
unknown to the early settlers, ultimately become prevalent. 

I might multiply illustrations without end, of cases in which diseases have 
been directly traced to impure water. I have here a little diagram which 
illustrates a case that occurred in the town of Charmouth, in England, a 
little village situated on the side hill, at the mouth of the Char. The houses 
are supplied from surface wells, sunk in the gravel and marl. 

Typhoid fever broke out. My friend, from whom I obtained the facts, 
was a scientific man, and knowing that it was not safe to drink the water 
from these wells, so informed his friends, whom he directed to draw their 
supplies from the spring above the village. My friend had half a dozen 
children. Two or three of them were strong enough to manage the pump, 
and against his express order they drew the water from the well, and drank 
it. They got the disease as a consequence ; but none of the children who 
could not use the pump, and none of the neighbors who drew water from 
the springs, were affected. 

This city, during the last century, and before the introduction of sewers or 
the Croton water, was ravaged every few years by deadly epidemics, which 
are now believed to have been favored and invited by the defilement of the 
wells then in use, by sewage and feecal soakage. No such visitation has 
occurred since the introduction of the Croton water, and the completion of 
the very perfect system of sewers. 

Cholera, though it does not originate from polluted water, is disseminated 
chiefly by the aid of wells, and other impure water supplies. 

At Exeter, England, in 1832, one thousand deaths occurred from cholera. 

A purer supply of water was then introduced from a locality two miles 
higher up the river, above the point at which it received the sewage of the 
town. When the cholera again invaded the city in 1849, only forty-four 
cases occurred, and in the cholera season of 1854, there was hardly a case. 

In London, in 1854, the water supplied by the Southwark Company con- 
tained much sewage, while that supplied by the Lambeth Company was very 
pure. Both companies had pipes in the same streets, supplying water indis- 
criminately on both sides. Among those who used the Southwark water, 
the deaths amounted to one hundred and thirty in 10,000, while among 
those who drank the Lambeth water, they amounted to only thirty-seven in 
10,000 ; 2,500 persons were destroyed by the Southwark water in one 
season. On the previous visitation of 1848-49, the case was the reverse. 
The deaths from the Lambeth amounted to one hundred and twenty-five, 
while those from the Southwark amounted to one hundred and eighteen in 
10,000, At that time, the Lambeth company took their water from a point 
lower down the river. 
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Another very striking instance occurred in London. The famous Broad 
Street pump supplied water in one of the most fashionable localities of the 
West End. During the visitation of 1848-49, this pump killed five hundred 
persons in a single week, by disseminating cholera. The wealthy people of 
the West End went to Brompton, a fashionable summer resort, about five 
miles up the Thames, and soon the cholera broke out among them there. 

The health officers soon discovered, on investigation, that these people 
had been in the habit of sending to the Broad Street pump for tea-water, 
and had brought the cholera with it. A curious case was that of an old 
spinster, who had moved to Hampstead, three miles from the pump, but 
who sent her maid daily, for a kettle of the highly-prized tea-water. She 
and her maid were the only persons who suffered from cholera at Hamp- 
stead. 

A similar story might be told of an outbreak of cholera in a shanty village, 
west of Central Park, and another in a shanty village on the heights across 
the river. In both cases, it was clearly shown that the cholera germs were 
distributed among the unfortunate squatters by the waters of the single well 
in each village. There is a famous pump in the twelfth ward of Brooklyn, 
at the corner of Van Brunt Street, from which over fifty families obtained 
their water supply. In 1866 cholera broke out in five or six of these families, 
but the spread of the disease was prevented by the prompt action of the 
health officer, who removed the pump handle. 

From these facts, it is seen that water aids in disseminating two of the 
most fatal diseases which affect the human race: the typhoid fever and the 
deadly cholera. During the ten years from 1856 to 1866, there were 21,000 
deaths from cholera in England and Wales, and 150,000 deaths from typhoid 
fever. ‘There is every reason to believe, that at least three fourths of these 
deaths might have been prevented had proper attention been paid to the 
purity of the water supply. This poisoning by bad water is now fully es- 
tablished, and must awaken communities to the vital importance of secur- 
ing a pure and unfailing supply of this indispensable beverage. 


III, THE SPONTANEOUS PURIFICATION OF RIVER WATER. 

While the animal matters which find their way into wells from cesspools 
and privies are capable of producing the fatal results to which I have called 
your attention, it is now well settled that such matters are speedily oxydized 
and destroyed, and thus rendered harmless, when they flow into running 
streams, by the oxygen held in solution in the water. Dr. Alfred Taylor 
stated before the Parliamentary Commission, that “ organic matter in water 
is only offensive while in process of decay ; when this operation is completed 
it ceases to be offensive.” 

Sewage which would poison an ordinary well, becomes harmless in the 
running stream, and while the well is always open to suspicion, the river, 
though it drain populous districts, will, nevertheless, supply wholesome 
water. Having recently had occasion to study this question in connection 
with the project for supplying the city of Albany from the Hudson River, I 
have collected some facts and opinions which I will present to you, as em- 
bodying the views of the most recent investigators of this subject. 
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The Water of the Hudson River. —'The suspended impurities which ren- 
dered the water turbid, being temporary in character, were allowed to sub- 
side ; the clear water was then found to contain the following substances in 
one United States gallon, of two hundred and thirty-one cubic inches. An 
analysis of the Croton water is presented at the same time, for comparison. 


Analysis of the Water. 


Hudson River. Croton River. 





Chloride of Sodium 
Chloride of Magnesium 
Sulphate of Potassa 
Sulphate of Soda 


0.361 grains. 
oO. 57 grains. 
0.076 grains. 


0.402 grains. 
0.179 grains. 
0.260 grains. 


Sulphate of Lime : 0.980 grains. 0.158 grains. 

Bicarbonate of Lime (CaO, HO ,2CO2) ey 4.165 grains. 2.670 grains. 

Bicarbonate of Magnesia (MgO, HO BOONE 1.397 grains. 1.913 grains. 

Silica . : 0.408 grains. 0.621 grains. 
_ Alumina and Oxide of Tron . 0.070 grains. a trace. 


Organic and Volatile Matter 
Total 


Hardness . 


0.699 grains. 


8.313 grains. 


3°35 





0.670 grains. 





6.873 grains. 


2°55 








The water of the Hudson has been, and is now, freely used by boatmen 
and on the steamboats, and by all who are so situated as to make it the 
most convenient source of supply, and no, complaints are known to have 
been made with regard to its quality, nor has any one suspected it of being 
in the least unwholesome. 

This experience is, however, so limited that it was necessary to seek in 
other localities for analogous conditions and to satisfy ourselves by com- 
parison, with regard to the probable quality of the Hudson River water. 
There is no locality in the world to which we could turn with a greater cer- 
tainty of finding a full array of facts and opinions than have been accumu- 
lated in England with regard to the Thames, which supplies more than one 
half of the water used in London. I therefore instituted a comparison be- 
tween the two streams in regard to the sources of defilement, volume of 
water, and natural facilities for aeration and spontaneous purification. 

Extent and Population of the Drainage Area of the Thames. —'The area 
of the Thames watershed, above the point at which the water companies 
take their supply, is 3,676 square miles, or 2,352,640 acres, while the popu- 
lation is about one million. : 

There are three large cities, Oxford, Aylsbury, and Reading, each with a 
population of over 25,000. The cities next in size are Windsor, Guildford, 
and St. Albans, containing from 7,600 to 9,500 inhabitants. Besides these 
there are thirty other towns containing from 2,000 to 7,000 inhabitants each. 
The average for the entire area is one person to about two and one third 
acres, or two hundred and seventy-two to each square mile. 

The rain-fall in this area averages 27.2 inches, and it is estimated that 
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one third of this quantity flows down the Thames at Kingston. The aver- 
age flow at Kingston, for five years, was 1,350,000,000 gallons daily, equiva- 
lent to nine inches of rainfall. In very dry seasons, the flow is reduced to 
350,000,000 gallons. 


Extent and Population of the Drainage Area of the Hudson River. — The 
Hudson River at Albany, including the Mohawk, drains an area of about 
7,000 square miles, or 4,500,000 acres, while the population is about 400,000. 

On the Hudson there are two large cities, Troy and West Troy, contain- 
ing 46,421 and 22,616 inhabitants, respectively ; and one on the Mohawk, 
Utica, with a population of 28,798. There are fourteen other cities and 
towns on the two rivers, with from 2,000 to 15,000 inhabitants each. Still 
the greater part of the population is scattered in villages, hamlets, and iso- 
lated farm-houses. 

Very few of these towns are provided with sewers, consequently very little 
of the unoxydized organic matter of sewage finds its way into the streams. 
In this respect differing from the English towns on the Thames, where, until 
recently, the sewage was poured directly into the river. 

The average for the entire area is about eleven acres to each inhabitant, 
or fifty-seven persons to each square mile. The average volume of the 
Hudson at Albany, was estimated by Mr. Sweet to be 618,111 cubic feet per 
minute, equal to an average daily flow of 6,677,000,000 gallons. The mini- 
mum being 1,829,000,000 in July, and the maximum 12,330,000,000 in 


March. 
Comparison of the Hudson with the Thames. 





Hudson. Thames. 
Population of the watershed .. . 400,000 1,000,000 
Population persquare mile. .. . 57 272 
Average daily flow. . . «'. « . 6,677,000,000 gallons. 1,350,000,000 gallons. 
Minimum daily flow ..... . 1,829,000,000 gallons. 350,000,000 gallons. 


It thus appears that the population of the Thames’ area is two and one 
half times greater than that of the Hudson, and five times more dense, 
while the flow of the Thames is only about one fifth that of the Hudson, 
Comparing the population with the flow of the rivers, we find that, in the 
case of the Thames, it is twelve and one half times greater than in the case of | 
the Hudson. 

Healthfulness of the Thames’ Water.— There have always been alarmists 
who have excited the fears of the people of London with regard to the con- 
dition of the water supply, and there are still those who believe that it is 
not safe to drink it. From time to time Parliament has caused committees 
to examine into its condition, and a royal commission has had the matter 
under consideration for several years. A few quotations from the reports 
of these bodies and from other sources will serve to show the opinions of 
those who are most entitled to respect. 

Opinion of the Committee of the House of Commons and the Chemical Com- 
mission. — A special committee of the House of Commons considered the 
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report of the royal commission of 1850 on the water supply, and employed. 
three of the most distinguished chemists of England to aid them in their 
investigation. Professor Graham, Master of the mint; Professor W. Allen 
Miller, and Professor Hoffman. The final verdict of the committee is em- 
bodied in the following sentence: “The Thames’ water is perfectly whole- 
some, palatable, and agreeable ; uniform, plentiful, and safe in use.” 

The chemical commission, composed of the chemists above mentioned, 
reported as follows : — 

“‘ As the main drain of a large and populous district, the Thames becomes, 
at all seasons, polluted by the sewage of several considerable towns, and 
by the surface drainage of manured and ploughed land ; at the same time, 
we doubt whether the existence of organic contamination from town drainage 
is at present perceptible in the Thames above the reach of the tidal flow 
(z. e, above London), or amounts to a sensible evil. The indefinite dilution 
of such matters in the vast volume of the well aérated stream is likely to lead 
to their destruction by oxydation, and to cause their disappearance. The 
river may reasonably be supposed to possess, in its self-purifying power, the 
means of recovery from an amount of contaminating injury equal to what it 
is at present exposed to in its higher section (z. ¢, above London.) ” 

In 1867 another committee of the House of Commons inquired into the 
water question. After listening to the testimony of a number of the most 
competent experts they declared that “They were satisfied with both the 
quantity and quality of the water supplied by the River Thames.” The water 
of the Lea they found “ naturally not only wholesome, but comparing favor- 

: 


~ - 


ably with that supplied to other places.” 

While these extracts represent the general verdict in favor of the Thames « 
water, there were still, and there are even now, a few who dissent from this 
opinion. The most prominent of these is Dr. Frankland, professor of chem- 
istry at the Royal Institution. 

Dr. H. Letheby, the medical officer of health for the city of London, thus 
criticizes -his opinion :— 

“In reply to your letter of the 5th instant, I have to state that I cannot 
agree with Dr. Frankland that the water of the Thames, after receiving defe- 
cated sewage water, is unfit for domestic use ; for, after a large practical 
acquaintance with the subject as it is observed in the principal streams and 
rivers of England, I have arrived at a very decided conclusion that sewage 
when it is mixed with twenty times its volume of running water and has 
flowed a distance of ten or twelve miles, is absolutely destroyed ; the agents 
of destruction being infusorial animals, aquatic plants and fish, and chemical 
oxydation.” 

Dr. Frankland seems to contradict himself, for in an article in the “ Quar- 
terly Journal of Science” of 1867, he says :— 

“The population in the basin of the Thames above where water is taken 
is 1,000,000, the drainage of some 600,000 of whom is poured into the river ; 
the sewage is so thoroughly oxydized that no trace of it can be detected in 
an unoxidized state. The average flow of the river at the point where the 
companies take their supply is 800,000,000 gallons daily. The sewage con- 
tained would be 122895.” 
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Report of the Royal Commission. —In 1869 the royal commission on the 
water supply of the metropolis made their last report, which was published 
in a folio volume of 128 pages, and was accompanied by a volume of min- 
utes of evidence of 488 folio pages, and an appendix of 144 pages with 
numerous maps, etc. In this report they say :— 

“But though for these reasons we believe that the organic contamination 
of the Thames is much less than is commonly imagined, still it would be 
sufficient to do great mischief, were it not for a most beneficial provision of 
nature for effecting spontaneously the purification of the streams. Some of 
the noxious matter is removed by fish and other animal life, and a further 
quantity is absorbed by the growth of aquatic vegetation ; but, in addition 
to these abstractions, important changes are effected by chemical action, 
The organic compounds, dissolved in water, appear to be of very unstable 
constitution and to be very easily decomposed, the great agent in this de- 
composition being oxygen, and the process being considerably hastened by 
the motion of the water. Now, as such waters always contain much air dis- 
solved in them, the decomposing agent is ready at hand to exert its influence 
the moment the matter is received into the water ; in addition to which the 
motion causes a further action by the exposure to the atmosphere, and when 
(as in the Thames) the water falls frequently over weirs, passes through 
locks, etc., causing further agitation and aeration, the process must go on 
more speedily and more effectually. The effect of the action of oxygen on 
these organic matters, when complete, is to break them up, to destroy all 
their peculiar organic constitution, and to re-arrange their elements into per- 
manent inorganic forms, innocuous and free from any deleterious quality. 
' This purifying process is not a mere theoretical speculation. We have 
abundant practical evidence of its real action in the Thames and other 
rivers.” 

In order to present more in detail the opinions of the scientific advisers 
to the commission, I will present a few extracts from the testimony. 


EXTRACTS FROM THE TESTIMONY BEFORE THE COMMISSION. 


Testimony of Sir Benjamin Brodie, Professor of Chemistry in the Univer- 
sity of Oxford. —“ Oxidization is constantly going on in the soil and in the 
river ; and, therefore, there must be some point at which the perfect de- 
struction or oxidation of its animal matter must take place. What I think is 
much more important still is another point, namely, the great dilution of the 
material ; and I should rely upon the dilution quite as much, and more, than 
upon the destruction of the injurious matter ; supposing the sewerage of a 
large town, as Oxford, pouring into the river, there are numerous feeders and 
tributary streams to the river, which effectively dilute the sewerage. The 
sewerage is gradually getting less and less, and, therefore, its noxious char- 
acter diminishes, and ultimately disappears.” 

Testimony of Dr. Odling, Professor of Chemistry at the Royal Lnstitute 
and at St. Bartholomew's Hospital. —Q. “Has your attention been directed 
to the important principles of the self-purifying processes which are going 
on in the rivers running at a given velocity?” A. “Yes, it has.” Q. 

35 
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“Vou will understand my question is not referring to sluggish waters, but to } 
the rivers where the body of water would become exposed to the action of 
the atmosphere as it passes along?” A. “You may see in many rivers, 
even sluggish rivers, having sewerage discharged into them, that fora mile ~ 
or two the appearance of the river is affected by the sewerage, but beyonda __ 
certain distance there is no recognizable effect at all, the weeds are perfectly 
clear and perfectly healthy.” 

Testimony of Dr. Miller, Professor of Chemistry in King’s College, London.,. 
—Q. “Are you of the opinion that water once contaminated with sewer- 
age can never be considered a safe water afterwards?” A. “I think expe- 
rience is quite against that, I think itis safe, evidence shows that it is safe 
in the majority of instances. There may be cases in which danger is pro- 
duced.” Q. “ Have you made any experiments upon the power of water, 
in a given course, to oxidize organic matter?” <A. “I ascertained a remark- 
able result in 1859 upon the river: I took specimens of the water at Kings- 
ton, at Hammersmith, at Somerset House, at Greenwich, at Woolwich, and 
at Erith on the same day, and I examined the quantity of oxygen which the 
water contained at all those different points. I found the quantity of oxygen 
at Kingston was the normal or ordinary proportion ; at Somerset House it 
was much diminished ; at Greenwich the whole of the oxygen had disap- 
peared ; at Woolwich it was in much the same condition ; at Erith it was 
very much improved, showing that this diminution of oxygen had been 
produced by the action of the water, contaminated with the sewerage of 
the London district, and that as it passed lower down the oxygen was 
again absorbed from the air. And again it became diluted with a large 
volume of water from below, from other sources, the Lea, the Ravensbourne, - 
and other tributaries, and in this manner the water had again become oxi- 
dized. I look upon this as a direct proof of the effect of oxygen in destroy- 
ing those organic contaminations which are thrown into the river.’” a 

Testimony of Dr. Parkes, Professor of Military Hygiene of the Army Mili- © 
tary School at Netley. —Q. “Have you observed in a case where sewerage ~ 
has been discharged into a river, that, after running three or four miles, the 
effect of the sewerage has been destroyed?” A. ‘ Yes, we have that, in the 
case of the Southampton water supply. Some sewerage passes intothe Itchen | 
River, but it is quite destroyed by the time the water is distributed in South- — 
ampton, at least there is no detectable quantity.” Q. “ What is the distance?” — 
A. “The distance is six or eight miles. I could not undertake to state the — 
distance in which water would purify itself in that way, but there is no doubt ~ 
that it does purify itself, although in what distance, or in what time, or under — 
what precise circumstances, I could not say.”’ ; 

Testimony of Mr. Leach, Engineer to the Thames Conservancy Board.— 
Q. “How soon, in your observation, is the effect of sewerage destroyed by ~ 
its flow and admixture with the waters?” A. “At Windsor it is discharged — 
into a most unfavorable point in the river, where there is little or no stream 
at ordinary times. The matter which is passed out of the drain, floats — 
about in the river there to a very great and very disgusting extent. Two — 
miles, or even a mile below, I could see no traces whatever of the sew- 7 
erage.” , 
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Lestimony of Mr. Hawksley, Vice-President of the Institute of Civil Lngi- 
neers.—“ The great complaint of London water is not the quality of the 
water itself so much as the polluted district through which it passes. That, 
I think, there is the greatest possible amount of misconception upon. There 
is a great deal of prejudice, not unnatural at all, but still amounting to 
prejudice upon that question. I believe, in fact I know, that the water of 
the Thames at Hampton is a very excellent water, very pure, very free from 
organic matter, and that what little organic matter there is, is of a very 
innocuous character.” 

Q. “What quantity of water, as compared with the volume of sewerage, 
is necessary for the purpose of breaking up into its original elements the 
sewerage which has been discharged into it?” A. “Generally about twenty 
to one; if the water flows rapidly and is very much disturbed so as to be 
continually receiving fresh oxygen, a smaller quantity, even twelve to one, 
will effect the process ; if it proceeds very tardily it may take a little more, 
but usually twenty to one is perfectly abundant.” 

Q. “You remember, do you not, the original condition of the river at 
Leicester after receiving all the sewage of the town into it?” A. “Yes, 
perfectly well ; at Leicester the water was as black as this ink; I do not 
mean to say that it was absolutely so thick, but looking at it in a mass, it 
was as black as ink ; nothing would live init, and the smell was abominable ; 
but by the time it got to Loughborough, twelve miles below, it was entirely 
restored to its pristine condition ; you could stand on the bridge there and 
see the fish swimming among the beautiful reedy and other plants growing 
in the water just as in the purest stream; you could see every pebble at the 
bottom ; that is an instance of the effect of oxidation.” 

Q. “ The water has symptoms of returning purity, has it not, within four 
miles of Leicester?” A. “Yes, but not to the same extent as at Lough- 
borough ; the water was perceptibly impure, at the driest period of the year, 
down as far as Barrow; it could be just perceived there, but at Lough- 
borough it was perfectly restored.” 

“ There is no such thing as a particle of feecal matter put into the Thames 
at Oxford, finding its way down to Hampton Court. It is all burnt up, in 
fact, by the combustion set up by the oxygen.” 

THE CHOLERA QUESTION. — It having been established with some consid- 
erable degree of probability, that the wells in certain parts of London had 
aided in disseminating the cholera poison during the successive visitations 
of that disease to the metropolis, an opinion had gained credence that the 
water of the Thames had contributed in no small measure to swell the awful 
list of victims who died from that disease, especially the water supplied by 
the East London water-works. Considerable testimony was therefore taken 
upon this point, the most important of which I will quote. 

Testimony of Dr. Robert Argus Smith, Government ILnspector of Alkali 
Works. — “If the germs pass into the rivers we do not know how far they 
may be carried. On the other hand we do not know that they ever can be 
carried in pure water ; the dissolved oxygen may destroy them, as it unques- 
tionably does putrescent matters. A positive proof of their transmission, in 
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otherwise pure water is wanting. One might ask if a cholera germ in the 
water at Oxford would produce disease in London; and one might answer 
by asking if one cholera germ passing into the air at Woolwich would pro- 
duce disease in Pimlico. This we do not know, but it seems probable that 
disease cannot be carried far by pure air, nor by water with much oxygen in 
it, which is equal to pure air. We are informed that the atmosphere is 
full of germs, but the evidence seems to be that it requires an unusual ex- 
cess to attack us successfully ; it seems to be a question of quantity.” 

Testimony of Dr. Letheby, Medical Officer of Health to the Corporation of 
London. —Q. “ Taking the case of the cholera disease and the discharges 
from the human body being mixed up with the sewage, do you:consider that 
any germs of that disease would be carried down in water?” A. “ At the 
present moment, we do not know what the germs of disease are ; if the 
germs of the disease be decomposing matter, then I do not think that they 
would exist in the water; but if the germs of the disease be living matter, 
then it is possible that they may exist in the water ; but as nobody, as far as 
I am informed, can tell us what the germs of cholera are, it would be pre- 
mature for me or anybody to theorize as to the probability or the possibility 
of their existing in the water.” 

Q. “ You are aware that it has been alleged that the main cause of the 


cholera, in the east end of London, was due to the water supply; do you — 


entertain that opinion?” A. “No, I entertain the opposite opinion ; it was 
a matter of duty with me to investigate the whole of the circumstances con- 
nected with the East London supply ; in the first place it was supplied to 
the hospital to which I am attached ; in the next place it was supplied to the 
eastern division of the city, where, as officer of health, it was my duty to 
look well into the matter, and in the third place I had a general interest in 
it scientifically, apart from any official connection with the subject, and I 
was very desirous to ascertain whether or not the water had been in any 
way concerned in the propagation of the disease ; I therefore investigated 
it very fully.” 

Q. “Do you think the present supply of water to the London people is 
wholesome water?” <A. “I do, a thoroughly wholesome water.” 

In his report on the sanitary condition of the city of London for the years 
1866-67, Dr. Letheby is much more explicit in his discussion of the cholera 
epidemic of 1866. He says, on page 26, ef seg. : — 

“ But difficult as the problem is, to determine the exact value of the sev- 
eral circumstances which influence the severity of the disease, and especially 
those which give to it its marked local intensities,enough has been ascer- 
tained to indicate its general habits, and to show that it fixes itself at low 
levels in proximity to tidal rivers, among dense populations, that are living 
in ill-constructed houses, that are filthy, badly ventilated, badly drained, and 
generally defective of sanitary provisions ; and the inference is, that the 
actual agent of cholera, be it what it may, can only find congenial conditions 
for its full development in damp and impure air.” 


“The theory of Pettenkofer is, that the essential conditions for the active 1 
manifestations of the disease are a porous soil, charged with excrementitious 
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matter, and having a certain degree of hydration, as happens when the sub- 
soil water is just drawn off or is slowly retiring. All these conditions were 
singularly coincident with the localization of the disease in the eastern dis- 
tricts of London ; for the soil is gravelly, and therefore very porous to air 
and water, and it is largely charged with excrementitious matters derived 
from the local tide-locked sewers. It is also remarkable that for some 
months before the outbreak of the disease, the subsoil water had been 
gradually sinking in consequence of the drainage operations that were 
necessary for the construction of the main low-level sewer, and its branch to 
the Isle of Dogs. Now, according to Pettenkofer, it is exactly under these 
circumstances that a district is most liable to choleraic infection.” 

“ Another theory which has been advanced to account for the local char- 
acter of the outbreak is, that the water distributed to the infected districts 
was charged with choleraic matter ; but, looking at all the facts of the case, it 
is clearly evident that while none of them are discordant with Pettenkofer’s 
theory, a large number are in open and direct antagonism to the water 
hypothesis. In point of fact it is necessary for the acceptance of such a 
speculation, not only that some clear proof should be given of the actual 
pollution of the water with choleraic matter, but also that the time of the 
outbreak throughout the infected district was coincident with the distribution 
of such water, and that it did not notably fail to produce the disease wher- 
ever it was sent. It is likewise necessary to show that the disease was 
strictly confined to the area of such distribution, and that the use of other 
water was not accompanied with like severe results.” | 

“The alleged pollution of the water rests upon a series of assumptions, 
many of which are in the highest degree improbable.” 

“‘ Apart, however, from the improbabilities of these assumptions, it is a 
fact that the water which is said to have been thus polluted did not produce 
its effects in the several districts to which it was distributed in anything 
like uniformity of time or force. Suppose, by way of illustration, that alcohol 
or arsenic had become mixed with the water, and that ona certain day it 
was distributed to the public ; we should expect to find that the action of the 
poison was not only manifested at the same time over the whole district of 
supply, but that it was confined to that district. Not so, however, with the 
water in question, for although it is not alleged to have been more than once 
polluted, yet the first effects in the several districts occurred at long inter- 
vals; and there were many places to which it was distributed, where there 
was no sign of the disease ; while others, which did not receive the water, 
were seriously affected.” 

“The dates of the outbreak of the disease in the districts supplied with 
the East London water were as follows: Bromley, June 27th; Poplar and 
Bethnal Green, June 30th; Shoreditch and Mile End, July 7th ; White- 
chapel, Stepney, and St. George’s-in-the-East, July 14th ; and the East Lon- 
don Union, July 28th. A month, therefore, elapsed between the first outbreak 
of the disease in the several districts. It is, moreover, remarkable that, 
while it was so violent in many of the districts of supply, it was absolutely 
powerless in others. The death rate, for example, of Bethnal Green was 
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sixty-three per ten thousand of the population ; Whitechapel, seventy-eight ; 
Poplar, eighty-five ; and St. George’s-in-the-East, ninety-three ; whereas the 
districts of Stamford Hill, Upper Clapton, Walthamstow, Woodford, Wan- 
stead, Leytonstone, Buckhurst Hill, North Woolwich, and Silvertown, were 
absolutely untouched by the disease, notwithstanding that they received the 
same water, and at the same time.” 

“ More remarkable still, there were places in the very heart of the cholera 
field, and others close adjoining it, where the residents received the same 
suspected water, and used it freely without suffering in the least degree. In 
the Limehouse School, around which the cholera was frightfully fatal, there 
were four hundred children who drank the same water as their neighbors, 
and yet there was not even a case of diarrhcea among them. In the London 
hospital, which is also in the heart of the cholera field, for it is surrounded 
by the districts of Whitechapel, Bethnal Green, Mile End, Old Town, and St. 
George’s-in-the-East, there was an average resident population of four hun- 
dred and sixty-three persons, and, although they drank freely of the unfil- 
tered East London water, yet there was not a case of illness among them.” 

“‘ Again, in the eastern division of the city of London, which adjoins the 
cholera field, the suspected water was supplied to one hundred and sixty- 
one houses, with a population of about one thousand seven hundred and 
thirty-two persons, but except in one of these houses (20 Somerset Street), 
which is on the boundary of Whitechapel, there was not a single death 
from cholera, and to verify this, I have obtained the addresses of all the 
persons who died in the cholera ward in Bishopsgate Street. But, besides 
this, the disease was singularly fatal in places where the suspected water 
was never used. In Crown Court, Blue Anchor Yard, Whitechapel, where 
the water supply is from the New River, the mortality was at the rate of two 
hundred and eighty-four per ten thousand. In Boar’s Head Yard, of the 
same district, which is also supplied by the New River, the death rate was 
one hundred and ninety-three per ten thousand ; and indeed there are eigh- 
teen courts in Whitechapel, where none of the East London water was used, 
and yet, out of an aggregate population of four thousand three hundred and 
fifty-one persons, there were thirty deaths from cholera, the mortality being 
at the rate of ate -nine per ten thousand ; that of the whole district being 
but seventy-seven.’ 

** So that, on carefully examining the facts in their relation to the water 
hee we find: — 

“That there is no proof whatever of choleraic pollution of the water.” 

2. “ That there was no coincidence of time in the appearance of the dis- 
ease in the several districts supplied with the suspected water.” 

3. “That numerous districts receiving the same water, but situated at 
high level, or placed beyond the cholera field, were entirely exempt from the 
disease.” 

4. “That even in the very heart of the cholera field, there were places 
receiving and using the suspected water with impunity.” 

5. “ That other places not supplied with the water, but situated within the 
infected area, suffered equally with the neighborhood.” 
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“J am far from wishing it to be thought that choleraic matter diffused 


through water will not produce disease. There is abundant evidence to 


show that it is often a prolific source of it; but I am anxious, in dealing 
with a question of so much public Ayauteene: as the origin of the late 
epidemic, that none of the facts should be perverted, and that no hasty or 
ingenious hypothesis, without solid foundation, should take possession of 
the public mind. In the conduct of inquiries like this, there should be a 
calm, a full, and a candid examination of the facts; we should endeavor 
to study the phenomena in a philosophical spirit, and apply to them the 
tests of sound induction; we should strive also to deduce from them such 
laws as will not only expose the nature of the malady, but will, at the same 
time, enable us to treat it successfully. Rash opinions, boldly asserted and 
tenaciously held, though they may force themselves on public attention, 
rarely lead to useful results ; and while they have their hold on the popular 
mind they seriously hinder the progress of real knowledge.” 

These extracts are sufficient to indicate the opinions of the most eminent 
medical officers, chemists, and engineers who have considered the fitness of 
the waters of the Thames, for supplying the people of London with whole- 
some water. 

The verdict of the commissioners, after carefully and conscientiously 
weighing all the testimony presented, is as follows : — 

“The only point raised against the Thames water on the ground of 
organic contamination is of less positive character ; itis said that water 
which has once been contaminated with sewage, may still contain undecom- 
posed organic matter, which, though Mate pci by the most delicate 
chemical tests, may still exercise prejudicial effects on the human system.” 

“The strongest form of this objection has reference to some opinions now 
prevalent, that certain forms of disease, such as cholera and typhoid fever, 
are propagated by germs contained in excremental matter ; and it is con- 
ceived possible that when matter of this kind once gets into streams, these 
germs may escape destruction and long preserve their dangerous character. 
It is said that no process is known by which such noxious material can be 


removed from water, and, therefore, it is argued, that water which has at 


any time been contaminated by sewage is henceforth unsuitable for domestic 
use. These opinions have been advanced by many eminent men of science ; 
they are worthy of respectful attention, and ought to operate as a constant 
stimulus to the most searching examination of the state of the water ; to the 
improvement of the modes and means of scientific analysis; and to the 
diligent collection of medical data as to the effect of the waters upon the 
public health. But we cannot admit them as sufficiently well established to 
form any conclusive argument for abandoning an otherwise unobjectionable 
source of water supply ; we are of opinion that there is no evidence to lead» 
us to believe that the water now supplied by the companies is not generally 
good and wholesome.” ay Be 
This report was made in 1869, and has been before the British public in 
an accessible form, in all its details, nearly five years, and its conclusions 
ave been generally accepted. The most recent opinion I have seen in print 
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is contained in a voluntary communication made by Dr. Alfred S. Taylor, 
the distinguished writer on chemistry, toxicology, and medical jurisprudence, 
to the secretary of the West Middlesex Water Company, under date of 
March 7, 1872. He says: “ Having during the last twenty-one years made 
analyses of the water supplied to my house by the West Middlesex Com- 
pany, and compared it with numerous waters derived from rivers, springs 
and lakes in England and Scotland, I can confirm Dr. Whitmore’s general 
conclusion that the water is good in quality and perfectly wholesome. This 
opinion is not based merely on chemical analysis, but on twenty-one years’ 
experience derived from its use for all domestic purposes.” 


Conc.Lusion. — I have selected as our chief basis of comparison the water 
of the Thames, not only because it had been more carefully studied than 
any other source of city supply, but because it may be considered an extreme 
case. Notwithstanding the fact that one half the supply of London, a city 
of considerably more than three millions of inhabitants, is supplied from it, 
while the river Lea furnishes nearly all the rest, London was said by Dr. 
Edwin Lankaster, coroner of Middlesex, to be the healthiest city in the United 
Kingdom. Wad I not already presented a much more voluminous paper 
than I intended, I should refer with some detail to the water supplies of 
several large continental cities, which are derived from large rivers flowing 
through much more populous regions, than that from which the Hudson is- 
sues, on the banks of many of which are cities much larger than any on 
this river. Tours is supplied from the Cher; Lyons from the Rhone; 
Toulouse from the Garonne; Angers and Nantes from the Loire ; Paris 
from the Seine, the Canal d’Ourcq, and the Marne; Berlin from the Spree ; 
Hamburg and Altona from the Elbe. The last named city, which is a suburb 
of Hamburg, takes its supply from a point eight miles below, when the water 
has received the drainage of two hundred and thirty thousand people. Most 
of the above mentioned rivers are among the largest streams in France and 
Germany, and flow through extensive and densely inhabited districts. Yet 
we have no reason to believe that there is any permanent defilement of the 
waters, 

That there is generally no fear on the part of enginéers, and those having 
charge of water supplies in American cities, is fully shown by the fact that 
many of our largest cities take water from rivers. Hartford is supplied from 
the Connecticut ; Jersey City and Trenton from the Passaic; Philadelphia 
from the Delaware and Schuylkill ; Washington from the Potomac ; Cincin- 
nati and Louisville from the Ohio ; and St. Louis, New Orleans, and many 
other cities from the Mississippi. 


IV. THE POLLUTION OF STREAMS BY THE REFUSE FROM FACTORIES. 


It is often suggested that the waters of our rivers are liable to become 
polluted to a dangerous degree by refuse chemicals from paper factories, 
woolen mills, print works, and chemical works. While this may undoubt- 
edly be true in some densely populated portions of England, where the 
factories are numerous and the streams very small, I do not think that for 
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years to come this source of pollution need be feared in this country. Our 
rivers are too large and our factories too much scattered ; and the impor- 
tance of turning all waste products to account is made imperatively neces- 
sary by the sharp competition which prevails among manufacturers. This 
latter point is well illustrated by our gas companies, who now derive an 
important revenue from the sale of their coal tar and ammonia water, offen- 
sive products which they formerly allowed to run to waste. The waste prod- 
ucts of our most important industries are entirely harmless when diluted 
with large volumes of water. They consist chiefly of sulphuric and hydro- 
chloric acids, lime, potash, soda, iron and alumina salts, chloride of lime, 
exhausted dye woods, and soap suds used in scouring wool. 

The more powerful, form, when mingled, harmless salts, carbonates, sul- 
phates, and chlorides, which are normal constituents of all river waters. 
The action of many of these products, if appreciable at all, will be to purify 
the waters, by oxidizing or precipitating the matters derived from sewage. 
Salts of iron and alumina are especially efficacious in purifying waters. 
Alum is often used in the West for clarifying the muddy waters of the 
streams ; a pinch being added to a barrel of the water, which on standing 
a few hours becomes clear and limpid. 

The possibility of objectionable pollution will depend in each case upon 
the ratio of the refuse matters to the quantity of water in the stream. 

Dr. Edward Smith in his “ Manual for Medical Officers of Health ” states 
that the contamination of streams by the refuse of factories prevails exceed- 
ingly in Yorkshire and Lancashire. The waters of river Irwell, a small 
stream, present the following differences in composition at their source and 
below Manchester. 


The Irwell.— Grains of Impurities in One Lmperial Gallon. 


At Source. Below Manchester. 
RUMCIFERSEA TOI We at's Sen a ne tee 0.1009 0.8211 
BeemetCoritropend 4s Sk OES 0.0175 0.2324 
PUPESES AROS CIES far) bi). <t ait o¥2<s) vabrenis 0.0343 1.1536 
MC EINE ME bx Py stey oid os Arp cow bh ac od es 0.8050 6.7410 
EERO ck oe Se ee iy tabs aS ot YE aE 2.6040 16.0440 
PIS olla Soa lan ewh ae say opr ee SE 5-4600 39.0600 


The examination by the Rivers’ Pollution Commission of fifteen samples 
of waters contaminated by the cotton and woolen mills in Yorkshire, showed 
the following quantities in one Imperial gallon, which were thrown into the 
waters of the rivers : — 


Grains of Impurities thrown into each Imperial Gallon. 


Organic Carbon . } : : ‘ : F : : : 45-3481 
Organic Nitrogen ‘ ‘ , ; ; ; f ¥) 17-2198 
Nitrogen as Nitrates and Ni ae : . ‘ , ‘ , : 0.0287 
Ammonia . ; p : : ; . : : ., 8.1529 


Total combined Nitrogen . : : : see ‘ » 14,0105 
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Chlorine > ‘ , ° ‘ » 15.3580 
Arsenic ( compaend as tetany : . “ : ‘ : 0.0077 
Mineral Matters ! . . ° , : ° : . : 332.3830 
Total Solids? . : 4 . < : 5 : : : » 235.9000 


The commission gave a page in their report of 1871, showing in fac- 
simile a letter written with the water of the river Calder at Wakefield, which 
equals in depth of color that from a watered ink, and similar examples 
might have been made from the river water at Bradford.” 

A clearer idea can be obtained of the influence of factory refuse on river 
waters, by comparing the quantities of chemicals used with the quantities 
naturally contained in the streams. 

The Croton water contains in one United States gallon of two hundred 
and thirty-one cubic inches the following 2orma/ impurities : — 


Croton Water. — Grains in One U. S. Gallon. 





Soda . : - : 5 ; : : : : : : esa an 
Potassa . : ‘ ‘ ° ; . . ‘ - : . . 0.097 
Lime . ; . . : , eit te , ; j : - 0.988 
Magnesia . ° ° ° ‘ ° ° . : ° : , 0.5m 
Chlorine ; ° : : . . ° ° ° : - 0.243 
Sulphuric Acid (S03) ‘ : ; ’ ‘ ; : : : 0.322 
Silica : ‘ : ° : - |) 0,621 
Carbonic Acid. , ° , : . ; ‘ ; 2.604 
Organic and Volatile Matter . : : ° : : ° - 0.670 

Total . . . i i . . . : : . © 6.395 


One hundred million gallons of this water are used daily in New York, in 
which are contained the following quantities of the above mentioned sub- 
stances in pounds, and in tons of 2,000 pounds. 


Impurities in 100,000,000 Gallons of Croton Water. 








Pounds. Tons. 
EXO eM ets cid antisite eo EDICT nC alin Vhs 4,657 2.319 
POLARS eyes ON EAS Ae a ae aay PC eMnTG tv a hg 1,385 0.692 
PORN EU yi oS ag LAU SECIS MMT Op ce IVa dite Fe 14,114 7.038 
DLO TCSid | Seiae s,s Phe) a eRe Nite eb Ps 7,485 3.742 
A IOEINE 5 is, cv gente MOE decade Rien 8 hat, Yim 3,471 1.735 
SHUEUTIC. ACM Utena ime ne es aaMiiaae 9h kee 4,600 2.300 
Gat! 7% od cases ei roti Ad dante yeti ee 8,858 4.429 
Carbonic Acid. . Rice erent rer 37,200 18.600 
Organic and Volatile Matter’, to labe baa, 9,571 4.785 

91,341 45-640 


—__—<—- 











As the average flow of the Croton River is 400,000,000 gallons daily, there 
are 365,428 pounds or nearly 183 tons of impurities carried to the ocean 
daily, by a stream which does not receive any refuse from factories. The 


1 These numbers are incredible, and can hardly be accepted as presented without further 
explanation. —C. F. C. 
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Thames at Kingston has an average flow of 1,250,000,000 gallons (Impe- 
rial) daily, and the water contains 





Inorganic Impurities . ‘ ‘ : : Santis : 19. grains. 
Organic and Volatile Impurities. : : ‘ ‘ - 1.68 grains. 
Total per gallon . . ; : : : : . 20.68 grains. 


This is equivalent to 3,364,286 pounds or 1,682 tons of 2,000 pounds inor- 
ganic matter daily ; of this two thirds, or 1,121 tons, are carbonate of lime 
and 271 tons are sulphate of lime. 

At the Arnold Print Works at North Adams, Mass., on the South Branch 
of the Hoosick, the following quantities of the most common chemicals were 
used daily: lime, 14 barrel ; soda ash, 200 pounds ; sulphuric acid (H?SO%), 
320 pounds. ‘There were contained in the 43,200,000 gallons of water that 
flowed daily down the stream :— 











Pounds. Tons. 
EE ek a a eee e Poth a, feds 10,793 5-396 
ES aia enna ae nS ea at le a 2,050 1.025 
mcr Acid (11°50 *)) on ee 2) ey me 1,715 0.857 

Or as combined, — 

BM ALCLOLLAMO. «ua. soe Siege ee yeas 18,852 9.476 
Seapponate Of Magnesia... 9. a6 8 es 10,342 Reig 
BORE) LAINE. 0c oih vet uin. weed 9 Ga pakl omy 574 0.243 











The Valley Bleachery, on the Woonasquatucket River at Providence, 
R. L., consumed daily: sulphuric acid, 17 pounds ; soda ash, 3,000 pounds ; 
bleaching powder, 1,500 pounds. 

The following table gives the most complete exhibit of the character and 
quantities of chemicals, etc., consumed in a large factory; it shows the 
average daily consumption of materials of all kinds at the Atlantic De Laine 
works at Providence, R. I., for the ten months from January 1, 1870, to 
October 29, 1870. The quantity of wool washed amounted to one thousand 
nine hundred and twenty-six pounds per day. The flow of the stream was 
thirty-six million gallons in twenty-four hours. 
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Daily Consumption of Chemicals at the Atlantic De Laine Works. 
Wool washed, 1,926 pounds.. 








Grains per Gallon of 


| Pounds consumed. Water in Riveet 


Shi Ue ei lee Pana eeeay eet oF Ry | 291.41 0.05665 
Hypernic, W.00d «sy. ye $html ene 43-99 0.00855 
PUMATINCTIC 9001s se oo how) we ls Ses TA 79033 0.01425 
ROE WOOKAT nen la ok Oe ate neta eo 144.05 0.02800 
PaStiCnW OOd 7.154%) 5, ee ee se 66.04 0.01283 
GDS AE ie oe ge c's eee lon 63.91 0.01242 
TA et 3) 7s oe fa de einem eee ota hoes 0.00204 ; 
euniine Colors’. | si sffl Tueey pemap ene) eee 1.17 0.00022 
piupbate of. [ron “ys vey ose lie eee 4.04 0.00078 
PitCrAte Of STOR as a gota. eae ee 88.56 0.01721 
DA rtate) OF Tin Paiaiede ee bettie fick aed det 2 eat 29.09 0.00565 
IL ACUTALE Clo OUA iii as spied io tes bales se Caen 43.68 0.00849 
ea pate OL CODRER a Gs o.uhastin ies 90.12 0.01751 
mupiate Of oda 2.05. 4. Sy ee ee 43-75 0.00850 
CT DA. eo ot ere ie hy cr aa aR Ah TRS Go| 23.74 0.00461 
SICAIn OL uaTtar ni. 6) + of celal gece eee 9.91 0.00192 
BirssinteOr OF otash yo si +) us Guppy ee Ieee 14.13 0.00274. 
micntomate of Protas; . - .. setgeus, ow tie 8.44 0.00164. 
MORAL CIC es sg elo IRE wt Vaan nC 136.39 0.02651 
Soap A SE ee De Meret aad eee Ct pe tS 90.12 0.01751 


POL alse g oi: We Paar eh ot ean ate 1209.75 0.23508 


Supposing all the materials used to have been allowed to run into this 
little stream, less than one tenth the size of the Croton, the entire pollution 
would have amounted to less than one fourth grain per gallon. As a mat- 
ter of fact a large portion of these substances were fixed upon the goods 
and sent to market, while one half the entire quantity consisted of dye — 
woods, which are chiefly composed of insoluble cellulose (sawdust and 
chips). It is not probable that the refuse from this factory added 0.05 grain 
per gallon to the water of the stream. 

During the war it was feared that some attempt might be made to poison 
the Croton supply of New York. The following figures show how difficult 
the task would have been. To poison the one hundred million gallons sup- 
plied to the city in a single day with strychnine, supposing each pint of 
water to have received the smallest fatal dose of this alkaloid, one-six- 
teenth grain, would have required 7,285 pounds or three and a half tons of 
strychnine, a quantity not to be found in all the markets of the world. To 
procure such a quantity it would be necessary to order an extra supply 
of xux vomica beans from the East Indies, three or four years in advance, to 
secure their collection by the natives. 

Supposing arsenic to have been selected, at the rate of two grains (the 
fatal dose) to the pint, one hundred and fourteen tons would have been re- 
quired, with special means to secure its solution in the water. 

I do not mean by these remarks to discourage reasonable efforts to protect 
the purity of our streams, but I would meet the absurd arguments of alarm- 
ists who frequently terrify our citizens with exaggerated accounts of imaginary 
dangers, now from the refuse of factories, now from the imaginary poisons 
of swamps. 
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VY. THE CROTON WATER. 


Few cities are more fortunate in the quantity and quality of their water 
supply than are New York and Brooklyn. The Croton water is brought to 
the city of New York by an aqueduct forty-five miles long, which was com- 
pleted in 1842, the water having been admitted on the 4th of July of that 
year. Where the water enters the aqueduct, a dam two hundred and thirty 
feet wide and forty-five feet high was erected in the Croton River, by which 
the Croton Lake was formed. ‘This serves as a great reservoir or sedimen- 
tary basin. 

The Quantity of water supplied to the citizens of New York is now one 
hundred and four million gallons daily, and as the population is now 
1,040,000 the supply is one hundred gallons per capita. Mr. Jarvis, the 
engineer, guaged the river at its lowest period, and found its minimum flow 
to be thirty-two million gallons daily. In long continued dry weather a 
deficiency of water occurs, for the simple reason that there is not at present 
sufficient storage capacity in the reservoirs. 

The following reservoirs are in the city: — 








Gallons. 
Fifth Avenue reservoir . : ¢ ’ : : , ; ‘ 20,000,000 
The old reservoir in the Central Park : : 3 ‘ : » 38,000,000 
The new reservoir in the Central Park . ; : : ‘ » _ 1,000,000,000 
‘Dotal.. : z 3 ; : : : : ; ‘ 1,058,000,000 


Equivalent to ten days’ supply. 

Mr. Craven, formerly chief engineer of the Croton Department, carefully 
examined the region drained by the Croton and its branches, and found 
several points at which, by the erection of dams of moderate dimensions, 
enormous storage reservoirs could be formed. ‘These reservoirs are indi- 
cated on the topographical map of the Croton water-shed, copied from the 
map published by Mr. Craven, which accompanies this paper, by the letters 
A, B, C, etc. The following table indicates the capacity and other impor- 
tant facts with regard to these reservoirs : — 


Proposed Storage Reservoirs. 





ds S I 
: Ge ~~ 
3 3 Abel ig csp Sieg apa i Pea fo 
E : 3 ae Bay | 8S), Se = Sad Bi 
o c 54 —o6 HERE ~ ES on wD Seg >> oO 
3 2 = ES Ros Kos 8 3 aga | OU 
< 0 Ad HAA HHA HM A&A | Age 
Acres. Gallons. Sg. netles. Feet. Feet. Feet. Miles. Feet. 
A 485-00 5,211,015,625 20.45 64 1,500 12,300 g-500 |: 390 
B 192.00 1,701,835, 337 15.2000 55 1,700 6,000 12.750 500 
& 730.00 6,589, 101,562 13.7100 43 1,700 16,600 14.300 550 
D 1008.00 9,03 3,632,812 41-9500 48 770 21,000 20.250 500 
E 363.00 3,309,206,857 20.3700 64 700 73500 23-750 600 
F 600.75 6, 120,335,937 12.5100 20.90 1,560 10,000 15.500 560 
G 452.19 4,861,035,156 20.9045 73 541 _I2,200 18.700 375 
H 384.67 2,490,062, 500 75-4574 40 545 14,748 19.390 375 
I 449.00 4, 205,820,654 70.5230 62 331 12,745 20.447 415 
J 191.38 2,314,074,703 II.gI7I 69 1,311 11,616 28.710 500 
K 512.74 5,671 5,449,219 78.9000 72 904 14,809 15.215 275 
L 262.75 2, 328,217,733 26.8600 74. 757 13,120 16.539 295 
M 492.25 4,392 51315445 23-3449 72 925 12,300 13-831 316 
N 197.00 1,076,049,171 30.9620 60 686 8,650 7-708 250 
O 239-47 2,182, 337,109 17-3170 go 1,170 73629 9-970 305 


558 REPORT UPON THE SANITARY CHEMISTRY OF WATERS. 


One of the reservoirs planned by Mr. Craven has been constructed at 
Boyd’s Corner, in Putnam County, by General George S. Green. The dam 
is placed across the west branch of the Croton, twenty-three and three- 
quarter miles from the Croton dam ; it is six hundred and fifty feet long and 
sixty-four feet high, and the reservoir covers an area of three hundred and 
three acres. It contains 3,369,000,000 gallons of water,a quantity sufficient 
to supply the city thirty-three days, with its present population. This reser- 
voir alone will carry the city through the longest drought which is liable to 
occur. As the population of the city increases, it will merely be necessary 
to construct a new reservoir from time to time. In fact Mr.E. H. Tracy, 
the present engineer of the Croton Department, is now engaged in construct- 
ing a second of these reservoirs, the position of which is indicated on the 
map. 

The aggregate capacity of these fifteen reservoirs is 67,000,000,000 gal- 
lons, or two years’ supply for the city of New York! It may be asked, Does 
a sufficient quantity of water fall in the region to fill such a series of res- 
ervoirs ? 

I reply, that the area of the Croton water-shed is 338,82, square miles, 
with an elevation of from two hundred and fifty to six hundred feet above 
the sea level, and the average rain-fall forty-eight inches. The following 
table, kindly communicated by Mr. John C. Campbell of the Croton Depart- 
ment, shows the monthly rain-fall at the new reservoir in Putnam County, for 
the past eight years. 


RAIN-FALL. — Storage Reservoir at Boyd’s Corners, Putnam County, New 
York. From Fanuary 1, 1866, to Fanuary, 1874. 
L[hcluding Melted Snow. 


Altitude of station above tide-level, 600 feet. 


MonrTu. 1866. 1867. 1868. 1869. 1870. 1871. 1872. 1873. 
January . 3.33 Zit 2.90 3-79 4.51 3.80 1.44 5-66 
February 3.60 3.00 1.38 3.64 6.40 3.81 1.22 3.09 
March at33 1.49 2.55 5-48 3.80 4:27 2.59 3.08 
April. 3-79 3-74 3.37 2.11 5-45 3.01 3-04 3-77 
May . 02 6.36 8.79 4.52 2.30 3-45 3.69 2.91 
June. 4-45 5.28 4-53 3°59 2.06 5-73 4.00 0.71 
payers. ie 4.01 5.25 air4 2.26 3.43 5:07 4.34 2.21 
August . 6.56 10.04 6.98 1.92 5-10 5.24 5-99 5-73 
September. 4.92 3.62 9.33 3.20 2.85 1.44 3.69 3-73 
October. 5-09 3.66 0.87 9.46 4-73 6.18 2.15 5-13 
November . 3.80 3.10 4.65 2.43 2.51 4.35 4.91 3.92 
December . a7 2.62 2.35 5.96 1.49 2.59 3.68 4.13 


iT Dtal ee te Siler 7 60.77 50.33 48.36 44.63 48.93 40.74 39-73 








Average for eight years . . . . . . 48.15 inches annually. 

The following table, for which I am indebted to engineer W. W. Wilson, 
shows the monthly rain-fall at Sing Sing, and the percentage of water collect- 
able, during the year 1871. The third column exhibits the estimated per- 
centages of rainfall collectable in the valley of the Sprains at Yonkers, N. Y. 
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Rain-fall at Sing Sing, 1871. 


Rain-fall in Percentage Percentage of 


MontH. inches. collected. Pia od 
IO a AR ad al ee rr 2.64 50 18 
OT UO Pee ee ae rt a m3. 30 59 59 
LS Ts SOT iE ec 0 RRM OSSD ea as, 6.21 108 158 
EELS ANTE dee SONAR STC aiaiare SAR Ay 5 Na 3.51 90 93 
UAV CaN WAL a onal my, Dk els st mints le. 8 4.13 80 99 
EES IES SO ee 9.01 38 18 
ES" AD es 5 See Pa 3 See 5-41 10 7 
| Oa a RS airs 9 Oe a 4-78 17 15 
BILE RE DET A) (ete mbhe Salyer be «Het wets bs 2.15 25 40 
RCD igh Res tee 8 a eas 8.30 30 28 
NES aig ge SoA or PO Ae a aa 6.20 40 77 
0 ESC a Oe ts De Ree radar eae 2.18 85 85 
57-90 49 


From this table it appears that forty-nine per cent. of the rain-fall can be 
collected and held, provided there is storage capacity to hold it till it is 
required for use. 

Each inch of rain-fall is equivalent to 289%§380X144 — 77 348,742 callons 
on each square mile of surface. On the 338.82 square miles of the Croton 
water-shed each inch of rain would deposit 5,888,165,364 gallons. The 
forty-eight inches average rain-fall for the past eight years supplied 282,631,- 
937,472 gallons per annum or 7744 million gallons daily. Assuming that 
one half this can be collected, we have an available supply of 387,000,000 
gallons daily, or nearly four times our present consumption, a quantity suffi- 
cient for four million inhabitants, at the present rate of supply. The present 
supply of water is very liberal, amounting to 100 gallons per head daily.? 
Imperial Rome received, however, 300 to 340 gallons per head daily. 

Few cities at the present day are as liberally provided as New York. The 
supply of 


Gallons. 
Manchester, in 1852, was . ; : 3 : : ; : : . a 5G 
maverpool... »“* 1862,:.“ 30 
Edinburgh, “ 1852, “ . 30 
ialasfow, “1862, “fF |. 50 
London, SEPEOU2 Sea 3 50 
Brow ork, 1874, “6°, 7 : : . : , : : 100 
Imperial Rome ‘ : . ; : : ° . : 300 to 340 


It has been frequently proposed of late to place water-meters in every 
building in the city, and tax the citizens in proportion to the quantities of 
water actually drawn through them. This measure, it is claimed, will pre- 
vent the present waste of water. There is an air of justice, too, in the 
proposition to charge the customers for the water actually used. Persons 
may be wasteful if they choose, but they must pay for the privilege. 

In my opinion, however, this proposition, except as far as it relates to 


1 Besides 12,000,000 pumped from tube (driven) wells, for the use of factories, etc. 
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factories, breweries, stables, etc., cannot be too strongly condemned. Pure 
water is hardly second to pure air as a life-giving and life protecting agent. 
It is the most potent servant the sanitary authorities can call to their aid. 
To measure out and sell, by the gallon, this bountiful gift of the Creator, 
would be a crime against the people. It would be in direct opposition to 
the current of modern civilization, only to be compared, though really a 
much more serious act, to the tax on windows, which, not a great while ago, 
compelled people to exclude the blessed light of day from their dwellings, 
and led architects to adapt their style of architecture to the obnoxious law. 

We have already seen that the water-shed of the Croton, with its three 
hundred and thirty-nine square miles of area, is capable of supplying water 
for a city of four millions of people, and that the erection of a few dams will 
secure reservoirs capable of storing this supply. Let the money, then, that 
would be spent in purchasing costly water-meters, which are five times as 
expensive as gas-meters, be spent in constructing another of these dams, to 
give us all the water we need. There is no earthly reason why our water 
supply should be limited, unless possibly for the benefit of the owner of 
some patent meter. I speak advisedly on this subject, having been over 
the ground and seen the sources of supply with my own eyes. We should 
never consent to see the poor deprived of so essential a source of health 
and happiness, as pure and abundant water. On the contrary, there is no 
object for which the public funds can be more legitimately expended, than 
for increasing the facilities for using water, by the establishment of free pub- 
lic salt and fresh water baths. Why should we of free America, in the nine- 
teenth century, be behind Rome in the days of the Czesars ? 

Purity of the Croton Water.— The character of the Croton water-shed is 
of a nature to guarantee water of the best quality. Mountains and hills 
of Laurentian gneiss receive the rain-fall, which is quickly absorbed and 
filtered by the pure siliceous sands and gravels, to gush out in numberless 
springs, feeding the brooks which bear the sparkling waters to the ponds, 
which serve as natural storage reservoirs. From these flow the large 
streams, which by uniting form the Croton River. This is finally expanded 
by the dam at the head of the aqueduct, into a broad deep lake, the /foun- 
tain reservoir, or Croton Lake, in which the quiet waters deposit the finer 
sediments, and thus undergo a final purification before they are admitted to 
the aqueduct. 

Nowhere along the streams can anything be found which can render the 
waters impure. Rugged rocks or bright green pastures generally border 
them. A few factories have been located at points where the water power is 
available, but a careful examination failed to reveal any pollution of the 
water by them. 

Swamps occur in,some portions of the water-shed, where the waters linger 
on peaty deposits ; but as already stated, from such vegetable matters nothing 
is taken by the water that can in any way render it unwholesome. At cer- 
tain seasons of the year, as when the snow melts in the Spring, and the 
waters scour the still frozen earth, the water is often discolored when it 
reaches the city, and alarmists begin to discuss the dangers to be appre- 
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hended from the poisons and miasmata which are derived from the bogs 
and morasses of Westchester and Putnam counties. But we have never 
been able to trace any sickness whatever to such sources, and do not believe 
that any unwholesome impurities ever occur in our water. 

The purity of the Croton water is remarkable; if you glance at this dia- 
gram, you will see the quantities of the different substances obtained from 
one United States gallon of two hundred and thirty-one cubic inches, i in 
1869 and 1872:— 

Solids contained in One Gallon of Croton Water. 














Summer, 1869. May 11, 1872. 
LYains. Lr ains. 
As Seah Sea se se pede 0.326 0.157 
Fes aI Dio 7A SIR Aree iar ue 0.097 0.109 
og eb SS SS re rar Cae 0.988 0.819 
Te) gs) ol) sew wees 0.524 0.369 
Chlorine . . 1c RR IAD eh MIS Sia dl nesane es O 0.243 oe oe 
Sulphuric Eames i a ie Bk 0.322 0.124 
SPIGA hs: -. FEE eee Poe ee 0.621 0.222 
Alumina and Oxide of Iron OMG MwA Tose ee a trace 0.058 
uermenicrvcr (calculated). 9.) . 2-5 ee 2.604 2.074 
Water in Bicarbonates (calculated) . . . .. . 0.532 0.421 
Serancanc, yOlatie Matter . 9. . 1.0. . 0.670 0.874 
| 6.927 5-399 
Less Oxygen, equivalent to the Chlorine . . 0.054 .039 
PRA OREOP IG ATG eh whoa) c 8 Mek er a atl ve 6.873 5-360 











‘These acids and bases are probably combined in the water as follows : — 























Summer, 1869. May 11, 1872. 

L£rains. Lrains. 

REECE OESOUUIMIN fod s ss ee 0.402 0.284 
PUMIMECTMEPMLAGS A yk 8 ee wt 0.179 0.205 
OTS Cc ES ES a 0.260 0.024 
Sulphate of Lime. . air ecm 0.158 0.024 
Bicarbonate of Lime (CaO, HO COs) ag Aa 2.670 2.331 
Bicarbonate of Magnesia (MgO, HO eae raise 1.913 1.338 
Silica. : es 0.621 0.222 
Alumina and PReot trond ns eye a trace 0.058 
0 EGS sO Te oe et oe ae 0.670 0.874 
oe VR as Fy, Sa OA ar 6.873 5-360 


| 








On evaporating a gallon of this water, a residue of only 4 78 grains is 
obtained, the bicarbonates of lime and magnesia being left as simple car- ° 
bonates. 

The following tabular statement shows how favorably the Croton com- 
pares with the waters supplied to other cities. 
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Purity oF City Waters. — /mpurities contained in one wine gallon of 23% 


cubic inches, expressed in grains. 














g 
PR: ie 
s°] = 
City. Source. ‘- re ere a 
Rob aed Bite a 
New York...|Croton, average for 13 weeks, 1867 (C. F. Chan- 
ler)... « ia's aimepeMBae + bie cl ARE Rite insta es sige eaeneateed go | 0.66 | 4.56 
New York.../Croton, average for 3 months, 1868 (C. F. Chan- 
dler ) 3's Beae aes tye Cemeteries cic 0s eee Rost 1.14 4-45 
New York...|Croton, average for 6 months, 1869 (C. F. Chan- 
lex Jigs occ ea Rae oes eee ers Os See ole Meee ae hee 4.11 0.67 4.78 
New York...|Croton, May 11, 1871 (C. F. Chandler}.......... 2.799| 0.875] 3.674 . 
New York...|Croton, average for 5 months, winter 1871-72 (E. 
WiSET) OS ako RAE Ciel sa antes nee aes eee 3.934] 0.508]. 4.442 
New York...| Well, west of Central Park (C. F. Chandler)...... 38.95 | 4.55 | 43-50 
Brooklyn ....|Ridgewood, average for 3 months, 1869 (C. F. 
CShandler ):. «po4 is decease ok vi ceites fx chee toe ek Os ae 3.37 0.59 3.92 
Bostonasi74s Cochituate ( EWN itilorstardyrra re. sites cele se ee 2.40 | O.7I 3.11 
Philadelphia.. | Fairmount, Schuylkill (E. N. Horsford) .......... 2.30 i ERA M .aene 
Philadéiphia.. |Delaware. (Hi Witz) ee sieowe hy eh Soca eam eee 2.93 | 0.55 | 3-48 
Albany...... Hydrant (Ho Ne Horstord )igacts o< venes «os cen entre 8.47 PA 2gt. Pore 
ATOY vere .ors | riydrant: (WA RlderhOret) germ. 6 << c anite eet es 6.09 | 1.34 | 7-43 
Dtica..es27.i Hydrant (C“PoChandleryesant.2¢ cc es tacmue eae 5.50 | 0.96 | 6.46 
pyracuse,....i New reservoin(C OF. Chander)... . 05. ore cen en 12.73 1:00 4. 13°09 
Cleveland <2. “/Rake Erie. (Jul Casselsigver.c. cs «serene tare A474 tise 2 Ge 
Chicago... 3.’ Lake Michigan al (aiVe (ie laney) bein we stcee cue ae 5.62] 1.06.1) 6:08 
Rochester’... |/Genesee River (Cor. Chandler) ov, vee vermcas te 12.02 ni23 23125 
schenectady ..|State Street:well (Co Fa Chandler in. 2. 2. Ves e 46.88 | 2.33 | 49.21 
Newark .... 
He eens Passaic River (E. N. Horsford)............+++..-| 4-58 | 2.86 | 7-44 
Hudson City | 
LTCHLON vids ace Delaware ‘River: (Hi Wourts) oe tee ae ees 2.03 |) O.55°1 4ao 
Pondon... . «|, Lbamesyl Drs ts (ete py) asa sin ele cree nce ota eee 15.55-| 0.03 | s10sgu 
Longon!:)... Well, Leadenhall Street (Dr. H. Letheby).-....- 2. 90.38 | 9.59 | 99-97 
DOU s.2 Lough Vartry, new supply (Apjohn and others)....| 1-77 1,34. }eraeus 
LIS cote od 6 Seine, above the city (Bussey, Wurtz, and Ville)...| 7.83 1.00 | 8.83 
Amsterdam ..| River Vecht (V. Baumhauer and Van Moorsel) ...| 14.45 2:13 | 1656 
Amsterdam.:. | Deen well at the Keiseroracht., 0.2. o<cs wen seve ors 64.55 | 4-38 | 68.93 
“FS, 




















° : es ; 
You see by this table that the Croton compares very favorably.in purity 


with the water supplied to other cities. 


I will call your attention specially 


to the sixth water on the list, that of the well west of Central Park. This 
water, you see, contains forty-three and one-half grains of impurities in one 
gallon, of which over four and one half grains are organic matter. You 
will not be surprised when I tell you that this well is situated in a shanty 
village, where cholera was a few years ago extremely fatal. 
No one who has ever examined the district which supplies the Croton 
River will be surprised at the purity of the water as shown by analysis. 
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CONCLUSION, 


In conclusion I would say that from the facts which I have presented it is 
_ evident that wells are always to be viewed with suspicion as sources of water 
_ supply, on account of the danger of contamination from the drainage of the 
soil about dwellings, and of the leakage from drains, cesspools, and privy 
vaults. Tube or driven wells are little better than open wells. The water 
of artesian wells is often excellent though sometimes too heavily charged 
with mineral salts to be available, except for medicinal purposes. For the 
supply of cities, lakes or rivers must be selected, and although rivers are the 
great natural sewers, and receive the drainage of towns and cities, the nat- 
ural process of purification, in most cases, destroys the offensive bodies 
derived from sewage, and renders them harmless. In very rare cases will 
organic matters be derived from swamps and peaty deposits, and except that 
these bodies may sometimes discolor the water there is no sanitary objection 
to them. 

Had time permitted I should have been glad to have discussed the sub- 
ject of suitable pipes for distributing water in our houses, but this must be 
left for another occasion. 
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